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A recent survey of over 1000 Electronic Design Magazine subscribers named OrCAD's 
Schematic Design Tool's Release IV as the CAD/CAE software of choice. Preferred over 
Mentor, Valid or P-CAD. Which isn't surpising, when you consider everything OrCAD has 
to offer. OrCAD EDA products are complete electronic design automation solutions: easy 
to learn and use, affordable, and offering the best support in the industry. 


The facts 
arein: 
OrCAD is 
the Clear 
Leade 


Eels 
yast 


Whether you're a start-up design shop or 
a Fortune 500 Company, OrCAD EDA 
tools can be quickly configured to do 
designs the way you want. Then altered 
or extended as your needs change. OrCAD 
products are powerful enough to do large 
scale designs quickly and easily. Which 
means everyone gets the maximum output 
from their engineering resources. OrCAD 
EDA tools are also offered on the most 
popular EDA platforms, both UNIX 
and DOS. 

OrCAD products are the first to offer 
design software with the ESP framework 
to give the user unprecedented ease of use. 
This powerful environment allows seamless 
integration between schematic design, 
simulation and other processes. 

But more than software, OrCAD provides 
telephone technical support, a 24 hour BBS, 
free product updates, and other support 
services to maximize your success with 
OrCAD technology. In fact, over one half 
of all OrCAD employees are devoted to 
customer service. 


Call or write today to receive a free 


demo disk. You'll see why more designs 
are made by more designers on OrCAD 
products. 


OrCAD 8 


WE SELL PRODUCTIVITY 


SALES LINE: (503) 690-988 1 
FAX LINE: (503) 690-9891 
BBS: (503) 690-979 1 
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readers made by the Adams Co., 
Palo Alto, California 


(415) 325-9822 Proud Member of EDAC, AEA, CFI 


DRIVE UP TO 


The PA41 from Apex is the industry’s first Compared to bipolar high voltage amplifiers, 


monolithic operational amplifier to explode the the PA41 does not suffer from second break- 


voltage/cost barrier. Capable of 350V, and down because of its MOSFET design. Other 


priced at $29.85 in 100s, the PA41 is just available models include the PB58 (300V/2A), 
the PA85 (450V/200mA) and the PA89 


(1200V/75mA). 


the thing for driving piezo electric devices 


efficiently and economically. 05 


Call 1-800-862-1021 


PIEZO 
MICRO- 
POSITIONER 


today for product 


literature. 


Piezo ; 
Micropositioner Drive 


175 


R 20R 20R 


PIEZO 
180 TRANSDUCER 180 Cn [] 
1002 1002 ¥ 


1002 1002 
330pF 330pF 


Piezo Motor 
0 TO 630 Volts Output 


660 Volt Peak to Peak 
Low Cost Piezo Drive 


PEX 
tech 


DEDICATED TO EXCELLENCE 


For Immediate 
Product Information. For Applications 


or to Place an Order or Product Selection 


Call 1-800-862-1021 APEX MICROTECHNOLOGY CORPORATION Assistance Call Toll 
or FAX (602) 888-3329 5980 N. SHANNON ROAD, TUCSON, ARIZONA 85741 Free 1-800-421-1865 


AUSTRALIA, NEW ZEALAND (08 3288 BELGIUM/LUXEMBOURG (03) 458 3033 CANADA (416) 821-7800 DAEHAN MINKUK (02) 745-2761 DANMARK 42 24 48 88 
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The Official Flag Of The 


AMD Delivers The World's Fastest 386s. 


The great 386 race is over. And the clear winner 
is the Am386 microprocessor family. 
The fact is, no other 386 micro- 
processors available today can rival 
the sheer speed and performance 
of the Am386 microprocessors.The 
Am386DXL-40 CPU brings 40MHz, 


full 32-bit 386 performance to the desktop.The 


Am386SXL-33 CPU 


In eith 
faster than 


makes 33MHz the stan- 


dard for 386SX machines both at the 
desktop and for battery powered 
applications. 


er case, they're over 20% 
those run-of-the-mill 386s. 


Am386 Microprocessors. 


And of course, they re proven-compatible Micro Devices. Call 1-800-222-9323 for more 


with the IBM*standard. information. 

Best of all, they're available now, available in 

quantity, and available at surprisingly low prices. al 
So don't just keep up with the competition i, 


with ordinary 386 systems. Blow them away with Advanc i Micro Devices 


the world's fastest 386 systems—built around sb sons “tla 
the Am386 microprocessors from Advanced Were Not Your Competition’ 


lemarks of their respective holders 
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38 ELECTRO/92 SPOTLIGHTS ENGINEERING SOFTWARE 


Technical sessions feature discussions on object-oriented design, software 
reuse, and CAE/CAD. 


49 DIGITAL VIDEO CHIPS MERGE MULTIPLE INPUTS 
Advanced signal-processing techniques produce studio-quality video from 
multiple sources. 


56 MULTIMEDIA MOVES FROM CONCEPT TO TANGIBLE PRODUCTS 
The talking is over. With the help of DSP, multimedia is now set to take off. 


77 MAINTAIN SIGNAL INTEGRITY AT HIGH DIGITAL SPEEDS 


Fast digital designs start to take on the characteristics, as well as the 
problems, of analog circuits. 


99 IC MERGES 32-KBYTE FLASH EPROM WITH 16-BIT MICRO 


A European-developed microcontroller has an extensive peripheral set and 
can be reprogrammed even when in-system. 


104 SOFTWARE CREATES ANALOG, MIXED-SIGNAL IC TESTS 
Test development takes less time with a design-to-test environment that lets 
design and test engineers work together. 
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14 EDITORIAL 


18 TECHNOLOGY BRIEFING 
Cuts in military open new markets 


25 TECHNOLOGY NEWSLETTER 

e IBM’s MCM dielectric won’t react 
with copper 

e Video-telecom link to benefit 
community 

e Thin-film heads push tape-drive 
capacities 

e Optical-fiber lens sees more laser 
light 

e BiCMOS builds better controllers 
e CAD vendor helps educate Eastern 
Europe 

e U.S. Navy drafts FDDI for simu- 
lated scenarios 


e Electrolysis technique improves 
micromachining 


32 TECHNOLOGY ADVANCES 

e Parallel bus connects PC-hosted 
DSP and data-acquisition boards at 6 
Msamples/s 


Jesse H. Neal Editorial 
Achievement Awards: 
1967 First Place Award 
1968 First Place Award 
1972 Certificate of Merit 
1975 Two Certificates of Merit 
1976 Certificate of Merit 
1978 Certificate of Merit 
1980 Certificate of Merit 
1986 First Place Award 
1989 Certificate of Merit 
1992 Certificate of Merit 
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93 IDEAS FOR DESIGN 
e Triac controller is sensitive, 
low-cost 


e Adjust tempco in size and sign 
e Envelope detector is very simple 


96 QUICK LOOK 
e Which business assumptions de- 
feat skunk works? 


eSeminar gives tricks, techniques 
for linear design 


e Flash memories are here to stay 
e Offers you can’t refuse 


97 PEASE PORRIDGE 
Bob’s Mailbox 


NEW PRODUCTS 
108 Computer-Aided Engineering 


110 Computers & Peripherals 
112 Software 

114 Digital ICs 

117 Computer Boards 

120 Components 

121 Instruments 

122 Communications 


128 INDEX OF ADVERTISERS 
129 READER SERVICE CARD 
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COMING NEXT ISSUE 


e Special Report: Developments in 
BiCMOS technology for digital ICs 

e First details on a new power-factor 
correction module 


e New VHDL design aids 


e Special Section: PIPS—Power, In- 
terconnections, Passive compo- 
nents, Switches and Relays 


-Trends in tantalum capacitor 
design 
-Manufacturer listings of passive 
components 

e PLUS: 

Ideas for Design 

Pease Porridge 

QuickLook 
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e memo in horror. His sketch to T_J. 


Marcelo Martinez stared at th 
Rodgers was back to haunt him. Maybe even devour him. In just a few 


concise paragraphs, T.J. had turned Marcelo’s whimsical drawing of a 


SPARC dual-processor MCM into a corporate mandate. 
With moist palms, he gripped the edge of the desk as he read the 
memo for the third time. Yes, there would be such a product. Yes, it 
would be complete in five months. Yes, it would cost less than the PCB 
version. Yes, it would be half the size. Yes, it would run faster and 
consume less power. Yes, it would involve all five companies in the 
Cypress corporate family. 
One man’s dream. Another man’s nightmare. Out his window, 
Marcelo watched the fog roll in over the hills from Half Moon Bay. : of 
Already, he could feel the chill. kt < ie may, 


* * * 


At 35,000 feet over Minnesota, Andy Paul could see that the 
ummy in the 757’s aisle was completely wrapped in tape from the Tape 
Bonding Process, the key to the project’s low-cost MCM 


aenme«y he eamina far him? Nal The nroiect was on 


If Only This MCM Could Ta 


) 
At Cypress Semiconductor, Solve any heat dissipation substrates will become the rule 
the memo from T.]. Rodgers was problem. And finally, make it rather than the exception 
quite specific: manufacturable and cost-effective So after conducting bench- 
Create a high-density, dual- in volume marks, Cypress engineers 
processor SPARC® CPU in an Why all the fuss? Simple charged Mentor Graphics with 
CM the size of a credit card. Cypress realized that the next providing key design automation 
Eliminate interconnects as a generation of SPARC chips will tools seared specifically to 
speed limit to the chip set. Putit run at speeds that far outstrip advanced MCM technology 


all on a low-cost PCB substrate. PCB interconnects, and that MCM _ Tools that would have to route 


Andy’s head. Blir 
helplessly as the mx 


* oe * Oe Y te 
_It wasn’t a video game at all, 7 
Milsaac had been so distracted by the man’s Rasputin-like inten- 

ticed what was on the screen. Tall and gaunt, the 
booth in ferocious concentration as his 
jut now, as John shifted his attention 
the familiar pattern of die, 
A substrate. As the man’s bony 
to accommodate a change in the pattern. 
box spewed an edgy rap tune through the 

John hardly noticed. He was sure of it. This 
the new SPARC dual processor MCM. 
ight in the evening in a shopping mall off 101 


narth af AA. 


The Stories It Would Tell. 


over seventeen hundred PCB-size _— analysis from Quad Design, a Why not let us write a success 


signal traces in a space just 2.5 
by 3.5 inches. And accurately 
predict junction temperatures to 
within 1°C. 
Our MCM Station® not only 


met these challenges, it also inte- 


grated directly to the project's 
other tools and data, like signal 


SPARC is a registered trademark of SPARC International, Inc. Products bearing the SPARC trademark ar 
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member of our OpenDoor™ 
program. 

Just five months later, the very 
first MCM off the line was fully 
functional. Which proved to both 
Cypress and their customers that 
low-cost MCM CPU technology is 
now a workable reality. 


story for your company as well? 
For more information on 
Mentor Graphics EDA, phone 
1-800-547-3000 (Dept. 106). 


Changing The Way The World Designs. Together. 


a V arch 
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TERK USA 


QuickCustom™ ASIC design metas 3 
from Tektronix provide convenient ee ees 
access to high performance bipolar 


technology. There are three effective 
design methods offered on the SHPi 


ps tl are: quibiey tesa 
on the QuickChip 7 semicustom array. 


process with 8.5 GHz NPNs, Schottky QuickCustom design methods from 
diodes, JFETs, thin-film resistors, and Tektronix include the specialized 

PNPs. @ QuickChip™ 6 semicustom design tools, accurate device model- 
analog arrays offer the fastest, lowest ing and experienced technical support 
risk route between concept and necessary to develop ASICs quickly 


finished product. ® Higher perfor- » and without error. Even first time 


mance and greater flexibility are ASIC designers are successful. 
possible using the building When time and perfor- 
block approach of y mance are critical, choose 
QuickTiles.™ Integration So ®, QuickCustom from 
of mixed signal ASICs A? RL IIe Tektronix. For more Sales vk 
is fast using the digi- OF OR Ee ~sinformation, please 
tal cell library. ® Full Wee es ‘“@  circlethereader Cake 
custom design provides @ number, call 800-835-9. 433 
optimum performance and extension “ICO,” or FAX your 
minimum die size. sy seigle to 508-627-5560. 
using a new, higher per- . - ‘Teiiteonts 

formance technology, GST-1. This high- 
density, 12 GHz process is Tektronix’ Test and Measurement 
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Ww Delays. 


High-Speed 7.5ns CMOS PAL Devices. 

There's nothing we hate more than delays. 
That's why we developed high speed CMOS 
PAL devices that no one can beat—our 
CMOS 7.5ns 16V8H-7 and Ons 22V1IOH-10 
PAL devices. 

In fact, nobody even comes close to our 
in-system performance, with the fastest set-up 


and clock-to-out times available. Both come 
in PLCC and DIP varieties. All on state-of-the-art 
submicron EE CMOS. 

High-Volume, High-Speed Delivery. 

Again, there's nothing we hate more than 
delays. You can get huge volumes of our new 
CMOS PAL devices now. 

And theyre on the shelf at your local dis- 


No Delays. 


tributor, too. So you can get the quantity and 
speed you need, whenever you need them. 

What more can you expect from the com- 
pany that sells more programmable logic 
than all of its competitors combined? 

So pick up the phone and place your 
order today, or call 1-800-222-9323 for more 
information. 
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Because at AMD, we don't believe in long 


delays either. 


Advanced Micro Devices 


901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc 
PAL is a registered trademark of Advanced Micro Devices. All brand or product names 
mentioned are trademarks or registeré¢d trademarks of their respective holders 
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While you've been pushing the 


limits of digital devices, 


HP’s specially designed 
per-pin architecture 
makes high-performance 
testing an economic 
reality. 

The HP 83000 Model F660 

Digital Test System uses specially 
designed multi-chip modules to 
give you the performance you 
need to fully characterize designs 
on anything from GaAs to CMOS. 
With 50 ps accuracy. Speeds to 
660 MHz. And up to 1024 chan- 


The HP 83000 Digital Test System 
for both engineering and 
production applications. 


nels with true tester-per-pin 
architecture. 


CAE links, automatic test 
functions, and software tools 
make test set up fast and 
characterization thorough. 
And there’s one PMU for every 
16 channels, for faster dc 
testing and greater throughput. 


Yet, the HP 83000’s highly inte- 
grated, modular electronics 
bring you all this performance 
at a cost that’s less than tradi- 


we ve been pushing 
the limits of testing. 


tional ATE systems. And since 
they make the footprint smaller 
and upgrading easier, cost of 
ownership is lower, too. In fact, 
every technical aspect of the 
HP 83000 system was designed 
with the best combination of 
performance and cost efficiency 
in mind. 

So, if you’re pushing the perfor- 
mance of digital devices, call 
1-800-452-4844*. Ask for Ext. 
2898, and we'll send you infor- 


- 
a 


© 1992 Hewlett-Packard Co. TMBID136/ED 


mation that explains how the 
HP 83000 lets you test them to 
their limits. 


There is a better way. 


(0 packann 


* In Canada call 1-800-387-3867, Dept. 432. 
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LCD Proto Kit 


Everything you need to 
start your LCD application 
.... create complex screens 
in just a few hours! 


240 x 64 as 3 Kit provides 
pixel . ‘ serial inter- 
Supertwist 935” face to IBM 
LCD PC for quick 
mounts prototyping. 
directly ; Board also 
onto Sy supports 
CYBO003 displays up 
proto- ’ x to 240 x 128 
typin: : 4 pixels. 
board. - 
Interface to 
6 soft keys or 
4x 4 key matrix. 


Dial 0-25k 
ohms for LCD 
contrast. 


Controller 
provides 

parallel or 

serial high- 

level control 

of Instrument- 
size LCDs. Up 

to 256 built-in 
windows support 
window-relative 
text, bargraphs, 
waveforms, and 
plots. Text and 
graphics are main- 
tained in separate 
planes, facilitating 
special effects. 
Complete User 
Manual included. 


Add your own 8051 
CPU for stand 
alone operation. 


Wirewrap 

area for 

custom 

circuitry 

or back- (3 
Cy 


ripe 
x » ‘— . 

*s. 
|“ 

RJ 11 q 

serial jack for 

RxD, TxD, 

CTS, and 5 Pin Alternate 


GND, plus Power Power 
2 spares. DIN. Connector. 


Kit also includes: 


Power supp! ly Pron Coe + 5v and Gnd for 
board, -12v for 


and + 12v Sacha Sample routines in 


8051 Assembler 
and QuickBasic. 


LCD Paint™ for 
creating your own 


graphics 
* me images. 


cable with 
DB25F 
connector 

for your IBM PC. 


$495 - Kit 


Popular LCD Starter Kit. 
MG | RE [ax 
($595 siaenibied & tested) 

*The CY325 CMOS 40-pin DIP and 44-pin 


PLCC LCD Controller IC are available 
from stock @ $75/singles, $20/1000s . 


CyberneticMicroSystems 
) Box 3000 @ San Gregorio CA 94074 
J Tel: 415-726-3000 @ Fax: 415-726-3003 
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Demo routines 
preprogrammed 
into 8751 for 
immediate 
gratification. 
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EDITORIAL 


BUCKLEY'S TEN QUESTIONS 


t’s clear that professional organizations like the IEEE should remain po- 
litically neutral during this presidential election year. But it does not 
mean they should stand on the sidelines when important national issues 
directly related to their professional expertise are being discussed. 
Instead, they should be leading the charge to open up such issues to serious 
debate, particularly when questions involve keeping the U.S. competitive inthe 
global marketplace. Thus, it’s gratifying to see IEEE president Merrill W. 
Buckley, Jr., at a news conference in Washington D.C., challenging presiden- 
tial candidates to reveal their plans to spur growth in the electronics industry 
and its related technologies. 

Buckley poses ten questions for the candidates: 

“What will you do to... 

..ensure that industrial technology policy is made an integral part of our 
national economic policy?” 

...help industry produce high-quality, marketable products?” 

...lmprove education in order to ensure a technology-literate work force?” 

.. rejuvenate our declining electronics industry and restore jobs?” 

..encourage long-term investments to revitalize the manufacturing base in 
the United States?” 

..enhance Federal support to develop commercially relevant civilian tech- 
nologies?” 

...maximize the commercial return on our investment in defense R&D?” 

...ensure that foreign acquisitions of U.S. hightechnology won’t threaten long- 
term U.S. competitiveness and national security?” 

..overhaul U.S. antitrust laws to promote strategic partnerships in U.S. 
industry?” 

..improve the global competitiveness of U. 
trade policies?” 

Each question strikes to the core of critical issues facing all of us. Electronic 
Design congratulates Buckley on assuming this leadership position for the elec- 
tronics industry, the nation’s largest employer. It’s about time that ourindustry 
become recognized as such by our national policy makers. Since meeting 
Buckley at a local IEEE meeting here in New Jersey last year, we’ve been 
impressed with his grasp of the issues affecting engineers. With these types of 
actions, he may also begin to heal some of the internal conflicts that have plagued 
the IEEE between working engineers, company management, and academics. 
Buckley’s stance on these important 

issues is a platform all U.S. IEEE 
members can support. 


(Phe xforgonke 


Editor-in-Chief 
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RF TRANSFORMERS 


Over 50 off-the-shelf models... 
3KHz-800MHz tran $325 


Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specific frequency 
range?...Mini-Circuits offers a solution. 
Choose impedance ratios from 1:1 to 36:1, 

connector or pin versions (plastic or metal case 
built to meet MIL-T-21038 and MIL-T-55831 re- 
quirements‘). Ultra-wideband response achieves low 


droop and fast risetime for pulse applications. Ratings T.TH.TT 
up to 1000M ohms insulation resistance and up to 1000V T.TH, TT style KKBt 


dielectric voltage. For wide dynamic range applications involving 

up to 100 mA DC primary current, use the T-H series. 

Coaxial connector models are offered with 50 and 75 ohm THT 
impedance; BNC standard; request other types. mila hy 
Available for immediate delivery with one-year guarantee. 


“units are not QPL listed 
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NEW TC SURFACE MOUNT MODELS from 1MHz to 1500 MHz 
NSN GUIDE 
finding new ways... MCLNO. NSN MCLNO. NSN 
sk aes standards FTB1-1-75 5950-01-132-8034 TMO2-1  5950-01-183-6414 


FTB1-6 5950-01 -225-8773 TMO2.5-6 5950-01-215-4038 


T1-1 5950-10-128-3745 TMO2.5-6T 5950-01-215-8697 
ini- ircul Ss T1-1T 5950-01 -153-0668 TMO3-1T 5950-01-168-7512 
T2-1 5950-01-106-1218 TMO4-1 5950-01-067-1012 


A Division of Scientific Components Corporation T3-1T 5950-01 -153-0298 TMO4-2 5950-01 -091-3553 

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 T4-1 5950-01 -024-7626 TMO4-6 5950-01 -132-8102 

Fax (718) 332-4661 Domestic and International Telexes 6852844 or 620156 T9-1 5950-01-105-8153 TMO5-1T 5950-01-183-0779 
T16-1 5950-01 -094-7439 TMOS9-1 5950-01-141-0174 

TMO1-1 5950-01-178-2612 TMO16-1 5950-01 -138-4593 
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Tap a reliable source of DSP 


Times being what they are, now more than 
ever you need a faithful partner who can help 
you rise to the top. 

A partner like Spectrum Signal Processing. 
One who saves you time, money and headaches 
by offering the broadest range of off-the-shelf 
DSP board-level solutions available. Solutions 
that fit your needs and put DSP to work. 
Each one fully tested. Fully warrantied. And 
easy to implement. 


| Buses | I/O Options All major DSPs 


PC/AT 32 channel analog TMS320C40 
VME 16 channel analog TMS320C30 
SBUS 1 MHz transient capture TMS320C50 

Media~Link™ SCSI direct to disk TMS320C25 
AES/EBU digital audio DSP96002 
Multiprocessing DSP56156 
communications DSP56001 
Frame grab/display ADSP-21020 
ADSP-2101 
ADSP-2100 


DSP32C 


All backed by our 
Manufacturing Resource 
Planning System. That means the best service for 
you. From production scheduling to order proces- 
sing. Plus, we provide complete support including 
extensive documentation, development software, 
applications notes and engineering assistance. 

So go to the source that’s gushing with DSP 
solutions by calling today for your free catalog 
or a distributor near you: 1-800-663-8986 
(Western U.S.), 1-800-323-1842 (Eastern U.S.) 
or 604-421-5422 (Canada). 


f 


SFHrKHeC TRUM 
» Re a 


Putting DSP to work Old Faithful, Yellowstone National Park 


solutions from Spectrum. 


~ = —¢ rod 


©1991. Spectrum and Media~Link are trademarks of Spectrum Signal Processing, Inc. All other trademarks are trademarks of their respective holders. 
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Data Acquisition 


for the 
uncompromising. 


ICS - 120 


¢4-Channel, 12-bit VMEbus 
Analog Input Board 


¢Up to 1 MHz/Channel Sampling 
Rate (Simultaneous Sampling) 


¢ 128 Taps/Channel FIR 
Filter/Decimator for Output 
Data Rate Reduction 


e2 Mbytes of On-Board Storage 


ICS - 140 


¢8-Channel, 16-bit VMEbus 
Analog Input and Output Board 


eUp to 100 KHz/Channel 
Sampling Rate (Simultaneous 
Sampling) 


¢ Direct SKYburst Interface to 
SKYbolt Array Processor 


¢ Direct Serial Interface to Valley 
Enterprises’ VE-32C DSP Board 


For further 
information, 
call us now at: 


1-800-267-9794 


ee eae a //7ERACTIVE 


ss = — CIRCUITS AND 


Sse = — SYSTEMS LTD. 


TEL (613) 749-9241 FAX (613) 749-9461 


CIRCLE 136 FOR U.S. RESPONSE 
CIRCLE 137 FOR RESPONSE OUTSIDE THE U.S. 


TECHNOLOGY BRIEFING 


Cuts IN Mititary OPEN New MARKETS _ 


efense- spending cutbacks repr esent only one 
side ofthe coin for suppliers of military-grade 
integrated circuits. The flip side offers a door 
to opportunity. This can be deduced from a 
recent address before the Joint Economic Committee of 
the U.S. Congress by Don Fuqua, president of the 
Aerospace Industries Association, the trade association 
representing the nation’s manufacturers of aircraft, mis- 
siles, spacecraft, andrelated components and equipment. 
Fuqua outlined proposals for maintaining a world-class 
military while ensuring competitiveness in a global mar- 
ket despite a declining defense budget and a recessed 
economy. 

Fuqua also gave a strong boost to continued development of advanced elec- 
tronic devices. Ifthere’s a lesson to be learned from recent military conflicts, he 
warns, it’s that future unanticipated threats to our national security will call for 
quick response by superior armed forces. He goes on to say that to ensure pro- 
tection of vital national security interests, government and industry must work 
to retain a skilled defense-specific labor force, facilities, and critical suppliers, 
promote technological development, and sustain the ability to surge production 
when needed. “Of these goals, I believe continued advancement of technology 
is the most important,” says Fuqua. 

With government-industry cooperation, much of the support for such tech- 
nology advances could also come from civilian markets. Take the case of Harris 
Semiconductor, Melbourne, Fla.,the nation’s leading supplier ofradiation-hard- 
ened ICs for military and aerospace applications. Regardless of the shrinking 
military budget, Harris continues to hone its rad-hard expertise in support of 
new programs mandated by the Strategic Defense Initiative programs and up- 
graded existing systems. Moreover, two years ago, foreseeing a weakening mil- 
itary market, Harris established its Space Products Operations to augment its 
military business by applying its rad-hard technology base to products for non- 
military markets. 

Nonmilitary opportunities for rad-hard ICs include U.S., European, and 
Japanese communications satellites and space stations. A report available from 
BIS Strategic Decisions, Woburn, Mass., forecasts an average annual growth 
rate of 50% for Global Positioning System (GPS) satellites alone, with the U.S. 
market reaching $1-2 billion by 1995. Other opportunities for high-rel ICs in- 
clude video and image processing, high-speed communications, test and mea- 
surement equipment, and scientific and medical equipment. 

Ongoing R&D at Harris is projected to produce the industry’s first 64-kbit 
rad-hard Class S PROM by early 1993. The memory is fabricated with a 
nichrome-fused CMOS process built on a sapphire-insulated substrate to get a 
1-Mrad radiation hardness and a single-event-upset (SEU) immunity below 
10-! errors/bit/day in a worst-case environment. High SEU immunity from so- 
lar flares is more critical than radiation hardness for space applications. 

Furthermore, Harris and Xilinx Inc., San Jose, Calif., have agreed to produce 
the industry’s first rad-hard Class-S field-programmable gate array fabricated 
with a CMOS/SOS (silicon-on-sapphire) process developed for radiation envi- 
ronments. This chip is particularly attractive for on-the-fly reprogrammability 
of satellites in orbit. Because memory chips constitute the largest IC content of 
aspace system, designers continually search for ways to increase speed, as well 
as reduce parts count and weight. Harris’ 0.8-4m CMOS/SOI (silicon-on-insu- 
lator) SIMOX (silicon implant with oxygen) technology, which has produced a 
25-ns 256-kbit rad-hard SRAM, will be applied to future ASICs and other stan- 
dard digital ICs like microprocessors and logic. “These and otherrad-hard, high- 
rel products are expected to comprise 70% of our sales to nonmilitary markets,” 
says Scott Moody, director of Harris’ Space Products Operations. 


MILT LEONARD 
SENIOR EDITOR 
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MADE APA 


Setting the New Standard in PC Data Acquisition 


It takes a Serious commitment to quality to The AT-MIO-16F-5 can also be programmed The AT-MIO-16F-5 is one of the many 
deliver data acquisition boards that reliably meet with LabWindows application software. plug-in data acquisition boards from 
the most demanding specifications. The National National Instruments. With our free 
Instruments AT-MIO-16F-5 board creates a new Other features of the AT-MIO-16F-5 include: DAQ Designer™ system configuration 
standard in excellence with features not found on 200 ksamples/sec sampling rate software tool, you can 

typical data acquisition boards. Most data acquisi- Instrumentation amplifier that settles at easily determine the best 

tion boards have degraded accuracy at high sam- all gains and rates plug-in boards, signal 

pling rates and high gains, due to instrumentation 12-bit resolution conditioning products, 

amplifier settling time. The AT-MIO-16F-5 does not. Software-configurable analog input and software for your 

The AT-MIO-16F-5 is shipped with NI-DAQ™ driver True self-calibration specific application. 

software for Microsoft Windows and DOS, and Dither generator for extended resolution (7, RATIONAL 
DAQWare™ getting-started software. RTSI® bus for multiboard synchronization ae 
For more information on the AT-MIO-16F-5 and your free copy of DAQ Designer, call us. 6504 Bridge Point Parky 

(512) 794-0400 or (800) 433-3488 (U.S. and Canada) austin TX 787205099 
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F134-1 REVB 


SPLITTERS/ 
COMBINERS 


the worlds largest selection 
2KHZ to 8GHZ from $495 


With over 300 models, from 2-way to 48-way, 0°, 90° and 180°, a variety of 
pin and connector packages, 50 and 75 ohm, covering 2KHz to 8000MHz, 
Mini-Circuits offers the world’s largest selection of off-the-shelf power 
splitter/combiners. So why compromise your systems design when you 
can select the power splitter/combiner that closely matches your 
specific package and frequency band requirements at lowest cost 
and with immediate delivery. 

And we will handle your “special” needs, such as wider band- 
width, higher isolation, intermixed connectors, etc. courteously with 
rapid turnaround time. 

Of course, all units come with our one-year guarantee. 
Unprecedented 4.5 sigma unit-to-unit repeatability also guaranteed, 
meaning units ordered today or next year will provide perfor- 
mance identical to those delivered last year. 

For detailed specs and performance data, refer to the MicroWaves Product 
Directory, EEM or MIni-Circuits RF/IF Signal Processing Handbook, Vol. II. Or 
contact us for our free 68-page RF/IF Signal Processing Guide. 
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finding new ways 
setting higher standards 


[7 Mini-Circuits 


A Division of Scientific Components Corporation 
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 


Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 


Toshiba ships world’s first NEURON’ CHIPS. 


Good news for companies using LONWORKS technology. 


The fact that Toshiba is the first company to ship the NEURON 3150” CHIP in production quantities means 
different things to different companies. 

For companies already using LONWORKS”™ technology and tools from Echelon’ it 
means they can get their new generation of intelligent products to market very quickly. 


oe ” And for companies that aren’t using LONWORKS technology and tools, it means 
6 cass they're about to face some stiff competition. = AA eal 
a LONWORKS technology lets you build eal —(e 2 


control networks into products and environments 
for intelligent distributed control applications. Quickly and inexpensively. To produce products that are able to interoperate and 
perform more functions, more efficiently. 
Each LONWORKS control network is made up of a series of “nodes” that communicate with each other. At the core of each 
node is one of two NEURON CHIPS from Toshiba: the NEURON 3120™ CHIP for applications where size and cost are most critical: 


© 1992 Echelon Corporation. LONWORKS, LONBUILDER, LONTALK. 3120 and 3150 are trademarks, and Echelon, LON and NEURON are registered trademarks of Echelon Corporation. Other names may be trademarks of their respective companies 
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Bad news for companies that aren't. 


and the NEURON 3150 CHIP with external memory support for more complex functions. Each node also contains an interface to 
communicate with other nodes over a wide range of standard media using the common LONTALK™ protocol. And to design those 
LONWORKS nodes into your products quickly and inexpensively, there's the PC-based 
LONBUILDER™ 2 Developer's Workbench. 

More than 200 companies, many of them on the Fortune 100 list, are using LONBUILDER 
2 Developer's Workbenches right now to design and develop more intelligent, more 
competitive products. 

If you're one of them, congratulations. With Toshiba shipping NEURON CHIPS in 
quantity, you're that much closer to bringing your new products to market. 

And if you're not already using LONWORKS technology and tools, don’t give up. Toshiba and Echelon are ready to help you 
get started. Call the LONWORKS Hotline at 1-800-879-7566. Fax 1-415-856-6154. (From outside the U.S., please fax.) Or write 
Echelon Corporation, 4015 Miranda Ave., Palo Alto, CA 94304. 
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369 ck Status 


| aaTRE Brae en try 


Your orci is Ps cessed as we speak! 


y Price quote on request 


_ Call, write or FA; “When your needs exceed published catalog pricing levels! 


oN 
Sequestered | inventory 


Available inventory reserved for you! 
Value-added services 
Battery packs, ribbon and modular cable assemblies and custom applications! 
| Fo a. Wat, | ly “ lay Sal 
Not-in-catalog orders 
You're not limited to the tens-of-thousands of standard items! 
Just-in-time shipping service 
99% of orders shipped within 24 hours — Reliability you can‘count.on! 
Scheduled/time-released orders 
Product shipments to meet your production schedule! 
NilscsaecK Fae oe Se, Sr: 
Numerous delivery possibilities 


The choice isyours — 43 standard shipping options in all! 


For more information about these services and your FREE CATALOG 
call 1-800-344-4539 and ask for Customer Service. 
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TECHNOLOGY NEWSLETTER 


’ An advanced polyimide multichip-module dielectric developed by IBM Corp. 
IBM 8 MCM DIELECTRIC offers compatibility with copper metallurgy. The material is based on an 


Won’T REACT WITH COPPER ester technology, which eliminates the acid content that causes most other 
polyimide precursors to interact with copper. As a result, users won’t need a passivation 
coating on the copper module substrate. Moreover, the material’s isomer ratio permits the 
manufacturing of high-solids formulations, yielding coatings up to 20 ym thick. Ordinary po- 
lyimide dielectrics must often be spun on twice to achieve thick coatings. The dielectric, devel- 
oped for use in ES9000 Series mainframe computers, is to be marketed by OCG Microelectron- 
ic Materials Inc., West Paterson, N.J., under the name Probimer 600. OCG had produced the 
material for IBM since 1989. Call OCG at (201) 977-6011 for more information. DM 


Subject to approval by the California Public Utilities Commission and the 
VIDEO-TELECOM LINK Federal Communications Commission, Pacific Bell will link a fiber-optic tele- 
To BENEFIT COMMUNITY communications network and cable TV system to provide a new California 
community with services such as telecommuting, two-way educational programs, and video 
teleconferencing. The model development is located about 15 miles north of Sacramento in 
South Sutter County. In the first phase of the community’s development, Pacific Bell will in- | 
stall a fiber-to-the-curb network for delivering digital light-based telephone transmissions to 
pedestals outside homes and offices. After conversion from light to electricity, the signals will 
travel the remaining distance over copper lines. South Sutter Cable Inc. will then build a paral- 
lel cable-TV system composed of fiber-optic lines feeding video into high-capacity metal ca- 
bles. When the two networks are linked, customers can interact with a televised program 
through the telecommunications network. Network construction could begin as early as 
1993. ML 


Thin-film heads, embedded servos, and higher-Oersted gamma ferric-oxide 
THIN-FILM HEADS P USH media should allow 1/4-in. tape-drive manufacturers to build 3-Gbyte 3-1/2- 
TAP E-DRIVE CAP ACITIES in. and 10-Gbyte 5-1/4-in. drives. With data compression, these capacities will 
double to 6 and 20 Gbytes, respectively. The heads, designed by Applied Magnetics Corp., 
Goleta, Calif., are four-channel devices that use inductive write and magneto-resistive read | 
elements. Three channels are used in a read-write-read pattern and one channel is dedicated to 
reading servo-positioning information on the tape for accurate head positioning with the 144- 
track format. The heads support dual-channel read and write operations with a sustained 
transfer rate of 1.5 Mbytes/s. RN 


Conventional hemispherical microlenses fabricated on the ends of an optical | 

OPTICAL-FIBER LENS fiber capture just 50% of a laser’s emitted energy. However, scientists at 
SEES MORE LASER LIGHT AT&T Bell Laboratories, Murray Hill, N.J., have designed experimental fi- | 
ber microlenses that capture up to 90% of a laser’s light. The lenses are micromachined by | 
moving a spinning fiber in a narrowly focused laser beam that shapes the lenses by simulta- | 
neously cutting and heating the end of the fiber under computer control. The result is an aber- | 
ration-free, aspherical hyperbolic lens with an increased effective aperture size. Prototype | 

lenses have exhibited 2.9-terabit-kilometer capacity for a system using solitons (a terabit-kilo- 

meter is a measure used to compare lightwave-system performance). Experiments employing 

the fiber lenses involved all-optical demultiplexing at 2.5 Gbits/s, an erbium-doped fiber ring 
laser, gap solitons in aluminum-gallium-arsenide wave guides, and a frequency-locked laser | 

package. ML 


BICMOS BUILDS By moving from a standard-bipolar process to biCMOS, Unitrode Integrated | 
Circuits, Merrimack, N.H., increased the performance of its UC8842-45 fam- 
BETTER CONTROLLERS ily of standard pulse-width-modulated switching-regulator controllers. The 
availability of MOS transistors for the new pin-for-pin UCC3802-5 family simultaneously re- | 
duced operating-current drain and increased packing density. A lower current drain dramati- 
cally raises the efficiency of small (under 50-W) supplies, while a higher packing density raises 
chip complexity, resulting in the addition of several new features. The startup current was re- 
duced an order of magnitude to just 100 pA. Now, a 1/8-W series resistor from the rectified ac 
line can replace a several-watt device to drive the IC at power-up. Furthermore, the operating 
quiescent current was reduced to just 500 1A from over 10 mA. 
In many applications, the lower operating current eliminates the need for a bootstrap wind- 
ing on the transformer due to its attendant rectifier and filter capacitor. In addition, with the 
low startup current, the typical off-chip 10-uF soft-start capacitor can be replaced with an on- 


If BYTE-WIDE DRAMS improve so many aspects 
of memory modules, why can’t they improve 


The ECONOMICS 
of MODULES? 


Byte-wide DRAMs in memory 
modules. When you compare a 
4-meg byte-wide with the normal 
combination of 1-megs and 256K’s, 
you find that one chip can replace six. 

Now that in itself sounds pretty 


SAMSUNG SEMICONDUCTOR, INC., 


1992. 


[| They can.] 


good. And it gives you lots of 
design advantages. 

Far lower use of board real 
estate. Greater reliability. And 
—what’s critical for laptops—far 


lower power consumption. 


But now byte-wides also give 
you an advantage in cost—on x36 
modules like the 256Kx36 and 
512Kx36. 

Because the single byte-wide costs 
less than the six chips it replaces. 


Samsung byte-wides. You name it—they improve it. 


PART ORG. SPEEDS 

KM416C256* 256KX16 70, 80, 100 ns 
KM418C256 256Kx18 70, 80, 100 ns 
KM48CS512* 512Kx8 70, 80, 100 ns 
KM49CS512 512Kxg 70, 80, 100 ns 


*WPB AVAILABLE 


BO WoRi’s 
° + 
zak, 


And also because board assembly is | off no more—the future is here. Or write to DRAM Marketing, 
less expensive. At Samsung, byte-wide technology | Samsung Semiconductor Inc., 3655 
So if you've been wishing you | lets you improve even the economics | No. First St., San Jose, ca 95134. 


could exploit the design advantages | of modules. 
of byte-wides but have been For more information, please call SAMSUNG 
holding off for cost reasons, hold | 1-800-446-2760 today. A Generation AHEAD. 
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TECHNOLOGY NEWSLETTER 


chip MOS device, bringing the complete soft-start circuit on-chip. The full-cycle soft-start cir- 
cuit also provides a restart delay or “hiccup” type operation, preventing “fast soft-start’” oscil- 
lations when a fault occurs. Moreover, the PWM circuits are blanked for the first 100 ns of 
each pulse to prevent the always-present leading-edge spike from shutting the power switch 
off. Finally, the totem-pole outputs supply an active-low condition. That is, the output drive cir- 
cuit is ata very low impedance to ground when it’s holding the FET switch off. In quantities of 
1000, the commercial grades of the 1-MHz controller (the UCC3802-3805) go for $2.08 each. For 
additional information, call Al Fuller at (603) 429-8595. Fe 


C AD VENDOR HELPS As part of its participation in a program aimed at sharing technology re- 
search with Eastern European engineers, Technology Modeling Associates 
EDUCATE EASTERN EUROPE (TMA) Inc., Palo Alto, Calif., will contribute its technology computer-aided- 
design (TCAD) software to a Romanian university. TMA will also send company specialists to 
lead a class on Western TCAD developments, and partake in a researcher-exchange program 
with Eastern European companies. The program is part of the Trans-European Mobility 
Scheme for University Studies (Tempus) project, which is designed to bring advanced semi- 
conductor-related education and training from Western Europe to partners in Eastern Euro- 
pean nations. Tempus partners include leading European academic and government research 
groups who plan to develop an up-to-date curriculum, focusing on electron devices, at Roma- 
nia’s Polytechnical Institute of Bucharest, as well as build a supporting a state-of-the-art labo- 
ratory. Two TMA researchers will teach a course called “Curriculum development in the field 
of analysis and modeling of VLSI structures.” The ongoing course is scheduled from Sept. 
1992 through Aug. 1994. For more information on the Tempus project, call Dr. Marcel D. Pro- 
firescu at the Polytechnical Institute of Bucharest, 40-0-317800, ext. 334 or 122. LM 


An FDDI controller board developed by Vista Controls Corp., Valencia, 
U. S. Navy DRAFTS FDDI Calif., has been installed at the U.S. Navy’s Coastal Systems Station at Pana- 


For SIMULATED SCENARIOS ma City, Fla., to link computers that assess the performance of underwater 
vessels in various marine environments. The Coastal Systems Station required a high-speed 
data link between two Encore Concept /32 computers located in separate laboratories. One 
computer simulates ocean acoustical characteristics. The other computer, located in a differ- 
ent laboratory, runs various scenarios by inserting simulated underwater vehicles into the 
ocean environment created by the first computer. Real-time data is then transmitted between 
the laboratories over the 100-Mbit/s FDDI network. Built around the Supernet 2 chip set de- 
signed by Advanced Micro Devices, Sunnyvale, Calif., and fitting into a standard 6U VMEslot, 
Vista Controls’ VC-FDDI-SEL controller board provides over 70 Mbits/s of throughput and 
under a 25-ms start for I/O latency. ML 


Researchers at Sandia National Laboratories, Albuquerque, N. M., devel- 
ELECTROLYSIS TECHN IQUE oped an improved process for uniformly etching micromachined silicon struc- 


IMPROVES MICROMACHINING tures. The process involves the electrolysis of silicon in hydrofluoric acid to 
make a porous, very thin layer of silicon on top of a silicon wafer. This intermediate porous 
phase enables silicon to be etched away with no more than a 0.03% variance in results, accord- 
ing to Sandia’s Terry Guilinger, a member of the research team that developed the process. 
Because the etching rate of silicon is directly proportional to the current passed in the electro- 
chemical cell, the depth of the porous silicon can be regulated by controlling the charge 
through the electrochemical cell. After being immersed in the acid, the silicon wafer is re- 
moved and the porous cell is etched by bathing it in a hydroxide solution at room temperature. 
A mirror, rather than matte, finish is achieved due to the uniformity of pore depths. Sandia 
claims that the new method is completely compatible with standard wafer-fabrication proce- 
dures. A patent on this process has been issued to the U.S. Department of Energy, which 
operates Sandia Laboratories. The DOE has also filed a patent application for a humidity sen- 
sor that’s also fabricated by the new process. The sensor is to be used inside IC packages. For 
more information, contact Sandia’s Terry Guilinger at (505) 845-9043. RA 
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IN CLOCKING DEVICES T00, YOU NEED A 
HIGH-SPEED APPROACH, PRECISE EDGE PLACEMENT 
AND MINIMAL SKEW. 


BUT IT’S THE FLEXIBILITY OF OUR PRODUCTS THAT 


PUTS YOU OVER THE TOP, 


For true configurability, TriQuint clock- SHIPPING IN VOLUME NOW! 
ing devices lead the field. Start off with our rosa : oon " — : — ; 

‘ i requencies configurations requencies ge Placemen 
versatile standard products that provide buffer- GA1110E 20, 25, 33,40&50MHz 6 @1x 20 — 50 MHz ixed configurations 


ing, frequency doubling and user-selectable GA1210E 20, 25,33,40&50MHz  4@2x,2@1x 40-100 MHz \) Mbt applicable 
phase shifting. Then, vault to unrivaled flexibil- ato00 20-80 mxz 6 individually configurable 20-160 MHz vidually configurable 
ity with our GA1000. You can individually 
configure each output clock by specifying frequency, pulse widths and placement of edges. 
You get the performance advantages of TTL-compatible GaAs — with alice: frequen- 
cies to 160 MHz — along with a level of user-configurable flexibility that puts even your 
highest system requirements within easy reach. 
Call us at (408) 982-0900 for full details today! 


CIRCLE 224 FOR U.S. RESPONSE 


CIRCLE 225 FOR RESPONSE OUTSIDE THE US. TiQ u i ¢ 
SEMICONDUCTOR 
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dc to 3GHz ...S1V*° 


lowpass, highpass, bandpass 


*less than 1dB insertion loss ® greater than 40dB stopband rejection ®surface-mount ®BNC, Type N, SMA available 
e5-section, 30dB/octave rolloff © VSWR less than 1.7 (typ) ® rugged hermetically-sealed pin models ® constant phase 
®meets MIL-STD-202 tests ® over 100 off-the-shelf models * immediate delivery 


low pass, Plug-in, dc to 1200MHz 


CJ Mini-Circuits . 
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Passband Stopband, MHz Passband Stopband, MHz 
Model MHz loss loss Model MHz loss loss 
No. loss < 1dB > 20dB > 40dB No loss < 1dB > 20dB > 400B 
PLP-5 DC-5 8-10 10-200 PLP-250 DC-225 320-400 400-1200 
PLP-10.7 DC-11 19-24 24-200 PLP-300 DC-270 410-550 550-1200 
PLP-21.4 DC-22 32-41 41-200 PLP-450 DC-400 580-750 750-1800 
PLP-30 DC-32 47-61 61-200 PLP-550 DC-520 750-920 20-2000 
LOW PASS PLP-50 DC-48 70-90 90-200 PLP-600 DC-680 840-1120 1120-2000 
PLP-70 DC-60 90-117 117-300 PLP-750 DC-700 1000-1300 1300-2000 
PLP-90 DC-81 121-137 167-400 PLP-800 DC-720 1080-1400 1400-2000 
| ie PLP-100 DC-98 146-189 189-400 PLP-850 DC-760 1100-1400 1400-2000 
o 1 PLP-150 DC-140 210-300 300-600 PLP-1000 DC-900 1340-1750 1750-2000 
: / ' PLP-200 DC-190 290-390 390-800 PLP-1200 DC-1000 1620-2100 2100-2500 
; / ; Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $34.95. Type N $35.95 
5 fos Surface-mount, de to 570 MHz 
rc] pe A 
Asis si SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DG-190 290-390 390-800 
a SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800 
SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000 
frequency SCLF-135 DC-135 210-300 300-600 
Price, (1-9 qty), all models: $11.45 
Flat Time Delay, dc to 1870 MHz 
Passband Stopband | VSWR Group Delay Variations, ns 
MHz MHz Freq. Range, DC thru Freq. Range, DC thru 
Model loss loss 0.2fco 0.6fco fco 2fco 2.67fco 
No loss < 1.2dB > 10dB > 20dB xX X X —s oe 
PBLP-39 DC-23 78-117 117 1.3:1 23 07 40 5.0 
PBLP-117 DC-65 234-312 312 1.341 24 0.35 14 1.9 
PBLP-156 DC-94 312-416 416 0.3:1 1 03 1 15 
PBLP-200 DC-120 400-534 534 1.61 9 04 1.3 1.6 
PBLP-300 DC-180 600-801 801 1.2541 2 0.2 06 0.8 
PBLP-467 DC-280 934-1246 1246 1.25.1 0.15 04 0.55 
ABLP-933 DC-560 1866-2490 2490 1.3:1 0.09 0.2 0.28 
ABLP-1870 DC-850 3740-6000 5000 1.4511 0.05 01 0.15 
Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95 
NOTE: A: -933 and -1870 only with connectors, at additional $2 above other connector models 
high pass, Plug-in, 27.5 to 2200MHz 
HIGH PASS Stopband Passband VSWR Stopband Passband VSWR 
MHz MHz Pass- MHz MHz Pass 
f \ Model loss loss loss band Model loss loss loss band 
2 » \ No. | < 40dB < 20dB <1dB Typ No. < 40dB < 20dB 1dB Typ. 
= PHP-25 DC-13 13-19 27.5-200 1.8:1 PHP-400 DC-210 210-290 395-1600 171 
2 PHP-50 DC-20 20-26 41-200 1.51 PHP-500 DC-280 280-365 500-1600 1.81 
3 PHP-100 DC-40 40-55 90-400 18:1 PHP-600 DC-350 350-440 600-1600 2.0:1 
= PHP-150 DC-70 70-95 133-600 1.8:1 PHP-700 DC-400 400-520 700-1800 1.61 
= PHP-175 DC-70 70-105 160-800 15:1 PHP-800 DC-445 445-570 780-2000 21:1 
id PHP-200 DC-90 90-116 185-800 1.6:1 PHP-900 DC-520 520-660 910-2100 1.81 
PHP-250 DC-100 100-150 225-1200 13:1 PHP-1000 | DC-550 550-720 1000-2200 1.91 
PHP-300 DC-145 145-170 290-1200 Let 
frequency 
Price, (1-9 qty), all models: plug-in $14.95, BNC $36.95, SMA $38.95, Type N $39.95 
BANDPASS bandpass, Elliptic Response, Constant Impedance, 
ec ieaed 10.7 to 7OMHz 21.4 to 7OMHz 
= 4 Center | Passband 3 dB Stopbands Center | Passband | Stopband | VSWR 
PS oe Freq 1L1.5dB | Bandwidth LL LL Freq MHz loss 1.311 
2 \ / Model Max Typ. > 20dB > 35dB Model | loss | > 20dB | Total Band 
3 \ V/ No. (MHz) (MHz) (MHz) at MHz at MHz No. MHz —<10B | at MHz_ MHz 
2 PBP-10.7} 10.7 | 9.6-11.5 8.9-12.7 75&15}06& 50-1000 PIF-21.4 | 214 T 18-25 | 3 & 15) DC-220 
i) PBP-21.4) 214 19.2-23.6 17.9-253 155 &29|}30& 80-1000 PIF-30 30 25-35 1 2 DC-330 
PBP-30 30.0 27.0-33.0 25-35 22&40/3.2& 99-1000 PIF-40 42 35-49 2683 DC-400 
= PBP-60 60.0 | 55.0-67.0 49.5-70.5 44&79 |468&190-1000 PIF-50 50 41-58 3.1 &350 | DC-440 
frequency PBP-70 70.0 63.0-77.0 68.0-82.0 51 & 94 16.0 &193-1000 PIF-60 60 50-70 3.8 & 400 | DC-500 
PIF-70 70 | 58-82 448&490 | DC-550 
Price, (1-9 qty), all models: plug-in $18.95. Price, (1-9 qty), all models: plug-in $14.95, 
BNC $40.95, SMA $42.95, Type N $43.95 BNC $36.95, SMA $38.95, Type N $39.95 
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PARALLEL BUS CONNECTS PC-HOSTED DSP AND 
DATA-ACQUISITION BOARDS AT 6 MSAMPLES/S 


ecause of their stan- 
Bere bus archi- 

tecture, IBM-com- 
patible personal comput- 
ers make ideal hosts for 
digital-signal-processing 
(DSP) systems that per- 
form image processing; 
noise and vibration analy- 
sis; and digital-audio, 
speech and signal process- 
ing. In such systems, a 
DSP board might sit next 
to a standard data-acquisi- 
tion board and rely on the 
PC to transfer blocks of 
data between the two 
boards. 

However, according to 
Andy Christofi, marketing 
director of Loughborough 
Sound Images Ltd., 
Loughborough, U.K., the 
PC industry-standard-ar- 


chitecture (ISA) bus cre- 
ates a major roadblock to 
attaining efficient real- 
time PC-based DSP sys- 
tems. “Relying on the PC’s 
bus to transfer data is al- 
most guaranteed to under- 
utilize both the DSP and 
the data-acquisition 
boards,” he asserts. 

To accelerate data trans- 
fers, Loughborough 
Sound Images has come up 
with a high-speed parallel 
bus architecture that can 
be used to connect PC-host- 
ed DSP and data-acquisi- 
tion boards to each other. 
Christofi describes it as a 
“lean, mean interface that 
gets the job of transferring 
data done with a minimum 
of fuss.’’ He dubs it 
DSPLINK, and expects 


the interface to become a 
de-facto standard. 

This “lean and mean” in- 
terface is no slouch, either. 
Christofi claims it can 
transfer data at up to 6 
Msamples/s and can sup- 
port a single master with 
multiple slaves. It’s a 
strobed parallel-I/O port 
with address decoding for 
16 registers. Physically, 
the bus is implemented asa 
50-conductor ribbon cable 
that’s connected between 
the DSP master board and 
the slave peripheral 
boards. 

“Typically, digital-sig- 
nal processors are capable 
of working at MFLOP 
speeds, while data-acquisi- 
tion boards might be sam- 
pling several channels si- 


multaneously at rates of 
several-hundred kHz,” he 
says. The limited speed at 
which PCs can transfer 
data across the ISA bus, 
and the need to wait for the 
bus to be free, combine to 
form a severe bottleneck. 
Time that could be spent 
processing or analyzing 
real-time signals is wasted 
waiting for the bus to 
transfer data. 

The idea is to stick strict- 
ly to the signals needed to 
transfer parallel digital 
data, and ignore “‘luxu- 
ries” like multimaster arbi- 
tration and fast memory- 
expansion issues. This 
makes it easier to imple- 
ment and debug a custom 
interface and keeps the 
cost of standard peripheral 
boards as low as possible. 

The signal set is defined 
in two subsets called “mini- 
mum signal subset” and 
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“additional signals.” As a 
result, designers can use 
DSPLINK as a basic inter- 
face for standard off-the- 
shelf peripheral boards, or 
as a more sophisticated 
custom interface. 

All DSPLINK off-the- 


10 ns minimum bai 
120 ns 
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shelf slave peripheral 
boards use only the mini- 
mum signal subset, mak- 
ing them compatible with 
any DSP master board. Ad- 
ditional signals include 
more interrupts, more ad- 
dress lines, and other DSP- 


10 ns minimum 


specific signals, and can be 
used to build DSP-specific 
peripheral boards. 

Just three signals man- 
age data transfers be- 
tween master and slave 
boards. A Read/Write line 
indicates transfer direc- 
tion, an I/O Enable (IOE) 
line provides the transfer 
strobe, and an Interrupt 
line lets the slave interrupt 
the master. 

The timing of the mini- 
mum-signal bus is kept 
simple. Typically, the mas- 
ter will output the Address 
and Read/Write signals at 
the beginning of a cycle. It 
then expects the slave to 
have valid output data or 
get ready to input data at 
the rising edge of the IOE 
signal. 

There’s no fixed cycle- 
time definition (Fig. 1). In- 
stead, the bus defines mini- 


A typical minimum cycle 
time of about 150 ns implies 
a top hardware-limited 
transfer rate of about 6.7 
MHz. 

The actual cycle time 
will vary depending on the 
digital-signal processor 
that implements the bus. 
This time will always be de- 
termined by the proces- 
sor’s cycle time, taking into 
account the number of wait 
states needed to satisfy the 
120-ns-minimum IOE pulse 
width. Using the additional 
signal lines, it’s possible to 
build peripheral boards 
that operate at higher 
rates, notes Christofi. 

Overall transfer rate is 
usually determined by the 
I/O capabilities of the digi- 
tal-signal processor being 
used. Typically, when out- 
putting data, the processor 
reads values from memo- 


Fig. 1. DSPLINK timing diagram 


mum setup and hold times. | ry, puts them into an inter- 
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nal register, and outputs 
them over DSPLINK. Con- 
versely, when inputting 
data, the processor reads 
them in from DSPLINK 
and ends up writing them 
tomemory. 

This process varies de- 
pending on the processor 
used. For example, if the 
DSPLINK addresses are 
memory-mapped, the pres- 
ence of a memory-to-mem- 
ory DMA controller can 
speed up the transfer rate. 
Also, the rate will depend 
on whether the program- 
mer exploits features like 
zero-overhead looping to 
move data through the pro- 
cessor, and on whether the 
source or destination mem- 
ory is on or off the DSP 
chip. 

Finally, throughput rate 
will depend on how many 
ALU operations the pro- 
grammer performs on the 
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Fig. 2 74AS138 decoder 


data as it passes through 
the processor, and on the 
way the DSP chip imple- 
ments those operations 
(for example, whether it’s 
pipelined or not). In prac- 
tice, a typical unidirection- 
al sustained transfer rate, 
accounting for software 
overhead and a minimum 
of ALU operations, falls 


somewhere between 2.5 
and 5 million transfers/s. 
Christofi explains that 
the simplest applications, 
where only one or two de- 
vices will sit on the data 
bus, do not need any data 
buffering. But ribbon-ca- 
ble length should be kept to 
a few inches. For such a 
simple case, a designer 


could use a single chip, 
such asa 74AS$138 decoder, 
to produce Read and Write 
signals for up to four 
DSPLINK address ports 
(Fig. 2). 

For larger peripheral 
circuits that require data 
buffering, bidirectional 
data buffers that can 
switch their direction 
based on the W/R line are 
needed. If the system has 
other DSPLINK peripher- 
al boards, circuits that can 
relocate the base address 
of DSPLINK ports are re- 
quired: one for base-ad- 
dress decoding, two for 
data buffering if all 16 lines 
are used, and one to gener- 
ate the individual Read and 
Write signals for the ports, 
usually ina PAL. 

“Practical experience 
shows that adding series 
resistors of between 25and 
30 2 in the control and data 
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lines will allow the 
DSPLINK ribbon cable to 
be extended from several 
inches to several feet in 
length,’ Christofi says. 
The series resistors reduce 
ringing due to transmis- 
sion-line effects, and won’t 
affect the maximum data- 
transfer rate. He notes 
that “with cables of this 
length, you could put mas- 
ter and slave boards in sep- 
arate PC chassis.” 

The aim of DSPLINK is 
to keep data transfer sim- 
ple. As a result, Loughbor- 
ough chose to support mul- 
tiprocessor capabilities of 
DSP devices by adding a 
separate connector to 
boards based on such chips 
as the Motorola DSP96002 
and Texas Instruments 
TMS320C30. Christofi 
comments that custom 
high-speed memory expan- 
sion falls into the same cat- 
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egory, and is best left to 
buses separate from 
DSPLINK. 

“But multiple masters 
can be supported on 
DSPLINK by designing a 
slave card that acts as a 
mailbox,’’ he adds, and 
Loughborough has de- 
signed a ‘dual-processor 
communication module” 
that plugs between two 
master boards for just 
such a purpose. “It would 
also be quite reasonable to 
design such a board with 
on-board FIFO memories 
that would automatically 
buffer blocks of data be- 
tween masters.” 

Christofi claims that de- 
signers are adopting 
DSPLINK for use in cus- 
tom boards. Applications 
range from real-time 3D 
sound generation for virtu- 
al reality, to multichannel 
sleep/wake monitors in 


Relative Recovery Time 


0.001 0 


biomedical instrumenta- 
tion. The bus has proven it- 
self especially useful for 
factory test systems, and 
for test-and-measurement 
setups. “‘Because 
DSPLINK issosimple, you 
can often take an existing 
circuit attached to a PC or 
microcontroller chip and 
use DSPLINK to attach it 
to a DSP chip instead,” he 
says. 

Several companies have 
built expanded versions of 
DSPLINK on processor 
boards of their own design, 
or produced peripheral 
boards for the bus. One 
company is Quantawave, a 
U.S.-based (Marlborough, 
Mass.) spin-off of Lough- 
borough-Spectrum. It has 
announced a line of 
DSPLINK peripherals, 
and markets a peripheral 
board that links DSPLINK 
to DT-Connect for analog 
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and image I/O boards de- 
veloped by Data Transla- 
tion, also located in Marl- 
borough. 

Loughborough is in the 
process of defining a 
DSPLINK II standard that 
will expand the address 
space to 8 bits and the data 
width to 32 bits. It will also 
allow for increased trans- 
fer speeds. 

For more information, 
contact Loughborough 
Sound Images Ltd., the 
Technology Centre, Epinal 
Way, Loughborough, 
Leicestershire LE11 0QE, 
England; phone: +44 
(0)509 231848. In North 
America, contact Spec- 
trum Signal Processing 
Inc., Suite 301, Discovery 
Park, 3700 Gilmore Way, 
Burnaby B.C., Canada 
V5G 4M1; phone: +1 (604) 
438 7266. 
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ontact designs offer very low ‘cam- 
in’ insertion force and high normal pad 
forces for easy, secure seating. Contact 
deflection accommodates all standard 
JEDEC-specified modules, and contacts 
‘float’ to handle uneven thermal expan- 
sion. Choose gold or tin on contact 
mating surfaces to match your require- 
ments. Liquid crystal polymer housings 


assure strong, durable ramps; patented 
metal latches (LCP on .125” ra. styles) 
provide positive module retention. 

For product literature and more 
information, call our Product Infor- 
mation Center at 1-800-522-6752 
(fax 717-986-7575). In Canada call 
416-475-6222. AMP Incorporated, 
Harrisburg, PA 17105-3608. 
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1. ASIMPLIFIED FPGA design flow diagram 


indicates where CAE and CAD tools can help the designer 


improve productivity. 


Specification 


Logic description 
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AND CAE/CAD. 


oncurrent engineer- 
ing, semiconductor- 
device technology, 
manufacturing, soft- 
ware engineering, 
education, and inter- 
national issues are 
among the common subject threads 
that, when woven together, form the 
Electro/92 program. The program, 
held at the John B. Hynes Conven- 
tion Center in Boston from May 12- 
14, contains a total of 59 technical 
sessions. Also included in the pro- 
gram are 11 half- and full-day short 
courses and seminars. 

An expanded focus on software 
for the engineering 
environment high- 
lights Electro/92’s 
technical program. Six 
sessions over two days 
cover a variety of soft- 
ware issues. In addi- 
tion, the exhibit floor 
features a dedicated 


treet en) software section. This 
BER RR ea 2 section is designed to 
(back end) go along with areas 


for design, test, pro- 
duction, electronic de- 
sign-automation tools, 
and semiconductors. 
Software sessions 
on day one include a 
tutorial on a re-engi- 
neering process for 
large software sys- 
tems, as well as paper 
sessions on software- 
engineering process 
ONL GC 
MAY 14, 1992 
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simulation and the parameters’ goals. 


trends and overviews and software- 
reliability engineering. Day two fea- 
tures a tutorial on object-oriented de- 
sign, papers on software develop- 
ment and applications using object- 
oriented design and _ other 
technologies, and a panel session on 
software reuse issues. A number of 
special Electro/92 events are also de- 
voted to software-related issues and 
developments. 

Electro/92’s keynote speaker is 
Jim Manzi, president and chief exec- 
utive officer of Lotus Development 
Corp. In his address, “Networks and 
mobile users: Personal computing in 
the 90s,”’ Manzi talks about trends 
and issues surrounding what he calls 
the “second revolution” in personal 
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sing the latest in single-con- 
verter geometry, the M se- 
ries 3500-W high-density 
power supply fits into a 5-by-8-by- 
11.5-in. ge. The supply’s 100- 


kHz “H” bridge MOSFET design, 


which delivers a 7.6-W/in.’ power 
density, is current-mode controlled, 
allowing true N+1 configurations of 
up to eight units. The series permits 
input ranges of 208-230 V ac and 220- 
350 V de. Standard features include 
overvoltage, overcurrent, and over- 
temperature protection, power-fail 
and power-good flags, redundant bi- 
directional error signals, remote mar- 
gining, and bidirectional synchroniza- 
tion signals. The M series power sup- 
plies cost $2495. 

OPT Industries Inc., Phillips- 

burg, NJ;(908)454-2600. 

@ Booth 5123 


computing. 

Manzi examines the rapid growth 
of networks and the boom in laptops 
and palmtops. His talk also focuses 
on how mobile users connect to net- 
works, the importance of communi- 
cations software, making collabora- 
tive computing a reality, “smart” ap- 
plications, and why PCs haven’t im- 
proved productivity. 

In one of the software-oriented 
sessions, Jiri Soukup, president of 
Code Farms Inc., Richmond, Ontar- 


ELECTRO/92 


io, Canada, discusses the need to 
carefully balance the two basic parts 
of a program—data and algorithms. 
Soukup’s paper, “The secret of effi- 
cient software design: Internal data 
organization,” states that program- 
mers often start coding without 
thinking about data. The result is an 
intricate network of pointers that’s 
difficult to debug. According to Sou- 
kup, even though an object-oriented 
language forces programmers to 
consider data from the start, the re- 
lations between objects are still of- 
ten not treated properly. 

Soukup’s answer is a new way to 
manage internal program data by 
separating data objects from rela- 
tions. The technique improves code 
clarity and software productivity, as 
well as run-time performance. On 
large industrial projects, the new 
method reduces coding and debug- 
ging time by a factor of 2 to 3, and en- 
hances both code maintenance and 
reusability. 

The paper goes through an actual 
example: The program stores a set of 
towns connected by highways, and 
calculates the shortest distance be- 
tween any two requested towns. The 
programmer must weigh the advan- 
tages and disadvantages of whether 
to store the data in an array, a linked 
list, or a hash table. The example 
uses the C++ version of the Code 
Farms library, which is also avail- 
able in C. 

One session within the thread of 
semiconductor device technology— 
“FPGA design technology enhances 
design productivity” —opens with a 
paper describing FPGA design aims. 
It also addresses CAE and CAD 
tools, including various types of sili- 


CONTROLLER 
LINKS GPIB To 
SPARCSTATION 
ETHERNET 


he GPIB-ENET/Sun kit lets 

users control IEEE-488 in- 

struments from any Sparesta- 
tion Ethernet host connected to a 
TCP/IP network. The controller elim- 
inates the 20-m cable limitation of 
GPIB. Multiple controllers, each han- 
dling 14 instruments, can be connect- 
ed to one network. The kit comes with 
high-level NI-488M software for 
SunO§, which is compatible with ex- 


isting NI-488 application programs 
and automatically handles Ethernet 
and GPIB protocols. Two versions are 
available: A Thick Ethernet- 
(10Base5)/Twisted pair(10BaseT) kit 
that costs $1595, and a Thick Ether- 
net(10Base5)/Thin Ethernet- 
(10Base2) kit that goes for $1695. 
Both prices are for single-worksta- 
tion use. Site licenses for multiple 
workstations are optional. 

National Instruments Corp., Aus- 

tin, TX; (800) 433-3488. 

H Booth 2201 


7-1/2-DIGIT DMM INCLUDES 386-BASED COMPUTER 


he Model 8047/386 is a preci- 
sion 7-1/2-digit multimeter 
combined with a 386-based 


computer. The 19-in. chassis also 
houses a 20-channel, 4-wire scanner. 
Thus, users need only one instrument 
to log data and process, analyze, and 
display measurements with real-time 


graphics on up to 20 channels. The 
DMM’s 24-hr. stability is 1 ppm on 
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voltage, current, resistance, and tem- 
perature. Using its extensive math ca- 
pability, it can directly display caleu- 
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lated values, including alarm thresh- 
olds. The computer has a 40-Mbyte 
hard-disk drive, a 3-1/2-in. floppy-disk 
drive, a front-panel foil keyboard, and 
a VGA LCD screen. The 8047 costs 
$11,900 and is available from stock to 
4 weeks. 

Prema Precision Electronics Inc., 

Montclair, CA; (800) 441- 

0305. 

@ Booth 2408 
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con solutions, tool requirements, and 
the design environment. The paper’s 
author, Vincent J. Coli, field pro- 
grammability product line manager 
at VLSI Technology Inc., San Jose, 
Calif., offers an overview of these 
three areas. 

Coli first describes the three basic 
types of digital logic: standard logic, 
programmable ASICs, and masked 
ASICs. The two distinguishing attri- 
butes between the parts is how 
they’re purchased (standard versus 
custom) and how they’re used (stan- 
dard versus custom), Coli notes. 
FPGAs fall into the category of pro- 
grammable ASICs, taking the best 
from both worlds: They can be 
bought as standard parts but used as 
custom products. 

Both programmable and masked 
ASICs, however, require designers 
to make use of CAE/CAD tools. The 
paper presents a simplified FPGA 
design flow diagram to show how 
CAE/CAD tools fit into the process 


LIGHTED 
PUSHBUTTON 
SWITCHES GET 
NEW CAPABILITIES 


hree options enhance the 
functionality of the Series 584 
switch line. The extended cap- 
sule offers one of the lowest touch 
temperatures in the industry and a 75° 
cone of vision. The rod-mount feature 
saves panel space because switches 
are gang mounted into the smallest 
panel opening. And to minimize in- 
stallation and maintenance costs, the 
IWTS termination system was added 
for easy assembly and disassembly of 
wires. The lightweight, 5/8-in. square 
units have an8-A rating. The switches 
can be individually or matrix mount- 
ed, with the matrix accepting MIL-C- 
39029/57-354 poke-home terminals. 
Options include RFI/EMI protection, 
splash-proof shields, and switch 
guards. Series 584 prices range from 
$95 to $285 each, in 100-piece lots. 
Eaton Corp., Aerospace & Com- 
mercial Controls Div. Milwau- 
kee, WI; (414) 449-7326. 
HM Booth 2233 
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CONVERTERS AID ON-BOARD TESTING 


OF SMT DEVICES 


he SMT-PGA series convert- 

ers come in 28 generic and de- 

vice-specific configurations 
for EIAJ and JEDEC surface-mount 
technology (SMT) devices. The con- 
verters’ top boards match the pin pat- 
terns of the most popular 25-mil SMT 
devices. Generic converters are pin- 
to-pin compatible with the majority of 
standard SMT device footprints. In 
the device-specific converters, pin 
configurations are the same as for the 
actual PGA package. These convert- 
ers accept such new devices as the 
680320, 68030, 386SX, and 386DX. The 
compact converter board has a foot- 


(Fig. 1). 

At the front end, or CAE portion, 
the tools help the designer specify a 
logic description, synthesize a net 
list, and simulate the logic to verify 
its correctness, Coli says. The back- 
end, or CAD, tools aid in creating a 
physical layout, generating test vec- 
tors, and programming the ASIC. 

Colialso supplies a hierarchical de- 
scription of FPGA design technolo- 
gy and of FPGA design platforms. 
He notes the shift away from ven- 
dor-specific frameworks (or DOS in 
the case of PCs) to open frameworks, 
such as Windows, X-Windows, and 
OSIF/Motif. Because FPGA design 
is only one of a number of jobs that 
go into system design, this shift will 


ENCAPSULATED DC-DC CONVERTERS 


HANDLE 200 W 


he 200-W AMPSS AM80 fam- 

ily of de-de converters deliver 

a5-V output at 40 A and accept 
nominal de inputs of either 48 or 300 V 
de. The devices target distributed 
power applications, such as N+1 re- 
dundant systems and modular power. 
The series features a 1-MHz switch- 
ing frequency, 84% operating effi- 
ciency, and a 36 W/in.* power density. 
They offer an assortment of safety- 
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print no larger than the PGA device 
itself. The SMT-PGA converters are 
priced from $9.98 each in 10-piece 
quantities and are available from 
stock. 
ITT Pomona Electronics, Pomo- 
na, CA; (714) 469-2900. 
B Booth 2321 


help engineers who have to use a va- 
riety of tools. 

The  concurrent-engineering 
thread presents two authors from 
the academic world who give an 
overview of semiconductor process 
representation. The authors de- 
scribe how process representation 
standards fit into a CAD framework 
that’s used for solid-state device de- 
velopment. 

Michael B. Mcllrath of the Massa- 
chusetts Institute of Technology, 
Cambridge, and Goodwin Chin of 
Stanford University, Calif., note that 
the design of a device and the design 
of a manufacturing process se- 
quence to fabricate the device gener- 
ally occur simultaneously. However, 


isolated, secondary-side programma- 
ble status and control functions, in- 
cluding remote sense, output voltage 
adjust, overvoltage protection adjust, 
current share, clock sync, remote 
sense, and enable. Most of these func- 
tions can be linearly programmed ex- 
ternally. The AMPSS AM80 costs 
$245 and is available from stock. 
ASTEC Standard Power, Ocean- 
side, CA; (618) 757-1880. 
H@ Booth 4527 
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InThe World Of Hybrid 
Microelectronics, Bigger Is Better. 


When you're wrestling to find space for a hybrid on 
a packed board, you want the smallest, lightest product 
you can find. 

But when you're looking for small, lightweight 

hybrids in large quantities, 

you need the capabilities of 
a big, powerful company. 
A company that can handle 


Raytheon currently produces over 
400,000 high-reliability hybrid 
assemblies a year, including MCMs, 
as well as MIBs (Multilayer Inter- 
connect Boards, SEM-A through E). 


high-reliability and high-volume at the same time. 
Raytheon is the largest manufacturer of high- 
reliability hybrids in the world. Our fully-integrated, 


MIL-STD-1772 certified facility is dedicated to the design, 


production and testing of hybrid microelectronics, and 
includes more than 130,000 square feet devoted to fully 
automated manufacturing, with more than 75% better 
than Class 100,000. 


CIRCLE 226 FOR U.S. RESPONSE 
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We use high-precision robotic assembly, automated 
100% wire bond pull testing, automatic parametric test- 
ing, and automatic vision systems for 100% inspection. 
As a result, we can handle high-volume production of 
hybrids that meets virtually any system requirements. 
We could even double our hybrid production, without 
sacrificing quality or reliability. 

When it comes to hybrids themselves, small is beau- 
tiful. But when you're selecting a company you can rely 
on to supply you with those miniature hybrids and still 
maintain high-reliability at high-volume, bigger is defi- 
nitely better. 

To learn more about our high-reliability hybrids, call 
or write for technical support and applications assistance. 
Raytheon Company, Electronic Components Division, 
465 Centre Street, Quincy, MA 02169. (617) 984-8505. 
FAX: (617) 984-4199. 


Raytheon 


Where Quality Starts With Fundamer 


ELECTRO/92 


TRIMMING POTS FIT SMALLER 


APPLICATIONS 


he G3 Series of microminia- 
ture trimming potentiometers 


are single-turn units with a 
range of 100 9 to 1 MQ and a toler- 
ance of +20%. The units measure 3.4 
by 3.2 by 2 mm. Two mounting styles 
are available: the A version with J- 
hook terminals, and the B version ina 
gullwing style. The pots are rated for 
0.125 W at 70°C and have an operat- 


they say the job of IC manufacturing 
has suffered from a critical separa- 
tion between process design and ac- 
tual fabrication. 

Ongoing university research in 
computer-integrated manufacturing 
(CIM) aims to solve the problem of 
managing complex microsystem de- 


ing-temperature range of —55 to 
+125°C. In addition, the components 
are sealed to withstand soldering and 
immersion-cleaning processes in ac- 
cordance with MIL-R-22097. In quan- 
tities of 1000, the G3 Series costs $1.50 
each. Delivery is in 6 to 8 weeks. 
TOCOS America, Arlington 
Heights, IL; (708) 364-7277. 
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sign and manufacture, and integrat- 
ing the design and manufacturing 
process, say the authors. Research- 
ers are looking at modern software 
technology, such as object-oriented 
databases and expert knowledge- 
representation techniques. This 
work has identified the need for a 


common mechanism to represent, 
manage, and access information 
about the manufacturing process 
throughout its life cycle. 

The research includes work to- 
ward establishing standards for 
semiconductor wafer representation 
and semiconductor process repre- 
sentation (SPR). The SPR provides a 
hierarchically organized body of 
knowledge about the process as it’s 
being developed. As such, the SPR 
offers both a technology CAD anda 
manufacturing representation of 
process steps, according to the pa- 
per’s authors. 

Mcllrath and Chin present a flow 
chart for an algorithm that uses the 
SPR for process optimization (Fig. 
2). With the use of the algorithm, de- 
signers can change parameters 
based on a comparison of the extract- 
ed output of process simulation with 
device and process goals. 

The differences between simula- 
tion tools are discussed in a paper by 


KEEP TRAN 


Once a transient has fried your circuit, 
it’s a very permanent problem. That’s why 
you need surge protection from Harris. 

We're a leading supplier of transient 
surge suppressors. With products that 
can stop everything from a lightning 
strike. To the dreaded HERF (high 
energy radio frequencies). In fact, our 
ceramic chips and MOVs cover a range 
of voltages from 3.5V dc to 6000V ac. 
From a tiny 10th of a joule to tens of 
thousands of them. 

And Harris is your one and only 
source for QPL MOVs. So suppress those 
transient surges. Call 1-800-4-HARRIS, 
ext. 701i. Today. 
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David Bornstein, manager of CAD 
at Toshiba America Electronic Com- 
ponents, Burlington, Mass. The pa- 
per, “ASIC design verification in a 
multivendor simulation environ- 
ment,” cites the increasing number 


of design tools available. Given the 
diversity in the way simulators 
work, the probability of having two 
simulators supply the same results is 
very small, says Bornstein. This can 
produce friction between the ASIC 


MEMORY CARDS RANGE 


TO 1.5 MBYTES 


he TB series of memory cards, 

which conform to the Person- 

al Computer Memory Card In- 
dustry Association (PCMCIA) stan- 
dard, come in four sizes: 256 kbytes, 
512 kbytes, 1 Mbyte, and 1.5 Mbytes. 
The cards use static RAM and lithium 
batteries for memory protection. The 
units have a write-protect switch and 
an easily transferable battery holder. 
Included in the cards is a 1-kbyte attri- 
bute memory that can store attribute 


FIRED CERAMIC DIELECTRIC > 


GRAINS 
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information like type of memory and 
access time. The cards are suitable for 
such applications as computer-file 
memory, sequence memory for ro- 
bots, data-terminal memory, voice 
memory for computer generation, 
data memory for measurement equip- 
ment, and dial memory for tele- 
phones. 

Maxell Corporation of America, 

Fair Lawn, NJ; (201) 794- 

5900. 

HM Booth 2014 


500-W SWITCHING 
SUPPLY IS SMALL 


ne of the smallest 500-W pow- 
er supplies available is the 
KX500 switching supply, 
with dimensions of 10 by 5 by 2in. The 
unit features 0.99 power-factor cor- 
rection, which exceeds the IEC 555-2 
specification. An FCC/VDE class-B 
filter is standard. The main +5-V out- 
put delivers 80 A, with a remote-sens- 
ing capability that can compensate 
for a 0.3-V cable loss. Available mod- 
els have from two to four auxiliary 
outputs, all of which are regulated 
and fully isolated. With the multiple 
outputs, users can handle all system- 
voltage needs with one unit. Input op- 
erating voltage is 90 to 264 V ac at 47 
to 400 Hz. 
Basler Electric, Highland, IL; 
(800) 645-2074. 
HM Booth 1503 


ECOMING PERMANENT 


Traditional transient suppressors have their response times slowed 
by parasitic lead impedances. But Harris’s new surface mount 
surge Suppressors feature a unique multi-layer interdigitated 
construction that results in virtually zero inductance. For response 
time less than 100 picoseconds. And much better protection. 


EMP 


Primary Lightning 


(Inductive Switching) | Medical 


ase a Tera 
a eal Military, Rad Hard 


ae 


Instrumentation, Computer 
Logic 


Motors, Power Supplies, 
Controls, Medical 


Transformer, Power Delivery 
& Distribution, HVAC 


Secondary Lightning | Domestic, Industrial, PCs, 


NEW FORMS OF SURGE 
SUPPRESSION FROM 
HARRIS 


anama # 


Connector Pin MOVs. 
Unique design slips over connector pin, 
eliminating inductive lead effects 


Pin Array Multilayers 
Protects all pins of connector, adding 


negligible weight and space 


es & @ 


MultiLayer Surface Mount 


Surge Suppressors 
Unique lead-tess design has virtually zero 


inductance; improves response time, 


Automotive Load 
Dump 
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ABS, Engine Management 


increases protection 
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Batteries 


hi®@ 


Nonvolatile random access memory 
doesn’t need batteries anymore. It doesn’t 
need an extra chip either. All it needs is this. 
The nvSRAM from Simtek. 

At 64K, the nvSRAM offers the density to 
handle virtually anything you can come up with. 
It’s extremely fast, with access speeds 
ranging from 30ns-55ns. It doesn’t 
depend on a battery for nonvolatility, 
so reliability is unsurpassed. And 
because it’s a one-chip solution, pre- 
cious little board space is required. 


SIMTER 


719-531-9444 


included. 


We think you'll find our nvSRAM is well 
suited to applications ranging from cellular 
phones to the most advanced military hard- 
ware. To prove it, we'll send you a free design 
kit. And we guarantee you'll get it within 
48 hours of your request. So call Simtek at 

1-800-637-1667 right now for your free 

design kit or call us for details on 
where to buy production quantities. 
And find out exactly why, when 
it comes to nonvolatile RAM, 
batteries are dead. 
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MODULES 
COOL DEVICES 
MORE EFFICIENTLY 


hermalloy Cooling Modules 
(TCMs) consist of a pin-fin 
heat sink combined with a de 
brushless fan. Users can select a 5- or 
a 12-V fan. The five standard TCMs 
accommodate the Intel i486, i860, and 
i960; the AMD Am29000; the Motorola 
68040; and other pin grid arrays of 15 
by 15, 17 by 17, 18 by 18, and 21 by 21 
pins. The TCM’s cooling efficiency ap- 
proaches that of recirculated liquid, 
while taking much less space. With a 
5-V fan, the TCM’s performance is 6 
to 9 times better than a heat sink 
alone in natural convection, and 1 to 
2.7 times better than forced convec- 
tion at 400 ft./min. linear airflow. A 
17-by-17-pin PGA version, the 2321B, 
costs $13.24 in quantities of 500, with 
delivery is 4 to 6 weeks. 
Thermalloy Inc., Dallas, TX; (214) 
243-4321, 
HM Booth 5136 


vendor and the customer if the ven- 
dor and customer are using different 
simulation programs. 

The author describes a number of 
factors that can create different sim- 
ulation results, depending on which 
tool is used. Among them are event 
scheduling, resolution, round-off 
techniques, glitch handling, primi- 
tive capability, simulation modeling, 
and which version of a program is 
used. 

For instance, users must consider 
the event that gets processed first 
when inputs are switched simulta- 
neously. Also, different resolutions 
can create different results. Setup 
and hold-time margins may disap- 
pear at higher-resolution levels, 
Bornstein notes. 

How the ASIC macro cells are 
modeled, at the behavioral or gate 
level, is also important. Discrepan- 
cies in both timing and functionality 
results are more likely if one simula- 
tor makes use of a distributed delay 
model and the other employs a pin-to- 
pin model. 

As troublesome as these differing 
results can be, they can be under- 
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stood and minimized to the point 
where using multiple simulation 
platforms is advantageous, explains 
Bornstein. For example, ASIC ven- 
dors can expand their customer base 
by supporting third-party tools. Fur- 
thermore, these customers can be- 
come more confident by having their 


FAST WARM-UP 
MINIATURE OCXO 


° Warm-up to stabilized frequency of 1x10’ in< 5 min. 
(-55°C to +85°C) 

° Low steady state power: 
1.8W @-55°C 

© Small size: 3” x 


designs simulated on multiple plat- 
forms.O 
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How VALUABLE? 
HIGHLY 


MODERATELY 
SLIGHTLY 


/ jpcts 6 12 : 


FEI’s innovative hybridized/ 
ovenized Crystal Oscillator 
provides the stability you’re looking 
for, without the size, weight, power—or 
long waiting time—normally associated with 
conventional ovenized oscillators. 


WARM-UP & READY 


T 
Ref. — 10230399.613 Hz 


& 
5 
Zz 
WwW 
a , 
W 2010” Call or write 
en oe today for 
complete 
specifications. 
-5.010-” 


00:00:00 00:02:00 00:04:00 ™ "00:06:00 00:08:00 00:10:10 00:12:00 


TIME (MINUTES) 


FREQUENCY ELECTRONICS, INC. 


55 Charles Lindbergh Blvd., Mitchel Field, NY 11553 
516-794-4500 ¢ FAX: 516-794-4340 
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Modular High Power 
Up To 2000 Watts 


al 


S 
“ a 
wr Get Complete 
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You’re in the initial stages of design. You need a prototype and you're facing 
a deadline. You also need a power supply with specific voltage/current outputs. 
And you need it fast! 

That’s where POWER-ONE’s fully modular SPM High Power Series comes for our 
in. Single, dual, or triple output modules enable you to specify up to 15 DC a Sensational New Tutorial 
outputs...from stock. With delivery time as little as two weeks. and Deere 

And there’s more. The incredibly versatile SPM represents the industry's 
highest power density—up to 2000 watts of multiple output power in the most “Innovators in Power Supply Technology” 


compact package available today. There’s even an optional on-board UPS capability. PRUE One 
And no matter what configuration you require, be assured this internationally ™ 
recognized power supply will meet the toughest safety regulations, worldwide. LC. Power SUPPLIES 


So remember....whatever your requirements, we're keeping our shelves 
7 . ak a0 - POWER-ONE, INC. 
stocked for those urgent, limited-quantity deliveries. You'll get the exact voltage/ 740 Calle Plano « Camarillo, CA 93012-8583 
current combination you need, on time. Every time. Phone: (805) 987-8741 « FAX: (805) 388-0476 


Details Today. 
Call our Toll Free 
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SmartFan 


« Senses and regulates cabinet temperature — 
automatically 

« Noise reduction up to 15 db 

- 50% greater life 

« Built in sensor/speed control 

« Closed loop design 


SmartBuy 


- Wide variety of popular sizes 

« Interchangeable with standard fans with no 
additional wiring 

« Application support 

« Patented low noise fan technology 

« World leader in fan production 


SmartCall 


« Evaluation samples 

« Complete specs 

« Competitive pricing 

« Worldwide distribution 

« Call today for fast, Knowledgeable action 


800-662-8321 


NOIVER | NMB TECHNOLOGIES 
INCORPORATED 


NMB Technologies Incorporated 

Fan Division 

9730 Independence Avenue = Chatsworth, CA 91311 
Tel: (818) 341-3355 = (800) 662-8321 * Fax: (818) 341-8207 


SmartFan™ is a registered trademark of Control Resources, Inc. 
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Intels new RapidCAD 
CoProcessor will help your 
1386 PC draw 70% faster. 
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So youll stop kill 


Wait, wait, 
wait. Do you 


eT RipldCADaa 


Enzincering CoPrex 


ever get the 
feeling that’s all 


you do when 
your PC is running CAD software? 
Annoying, isn't it? 


Well, pardner, the wait is over. 
At least a good portion of it. Be- 
cause now there is new Intel 
RapidCAD™—the industry’s first 
Engineering CoProcessor. This 
powerful two-chip set replaces both 
your i386™DX CPU and your 


1992 Intel Corporation. i386, i387 and RapidCAD are trademarks of Intel Corporation. Outside of the U.S. or Canada call 1-503-629-7354 


i387™DX Math CoProcessor, to make 
your PC quick on the draw. 

Designed specifically to acceler- 
ate PC CAD and other technical 
applications, the RapidCAD Engin- 
eering CoProcessor will help you 
realize productivity gains of up to 


ing an hour a day 


70% on certain CAD func- the world’s leader in micro- 


tions. Or to put it in dollars processor technology, it’s 
and cents, by saving you an 
hour a day, the RapidCAD 
Engineering CoProcessor Call and ask forpacketCl_| 2,100 at last count. 
8005383373) So call 1-800-538-3373 


Naturally, since it’s made by Intel, for an informative Intel RapidCAD 


compatible with plenty of 


will pay for itself in no time. 


CIRCLE 1 


technical applications—over 


Engineering CoProcessor brochure. It’Il 
give you something good to read while 
youre waiting for your PC to redraw. 


intel. 


Synchronous 4Mb 


Cached DRAM. 


It Screams! 


Matching low-cost DRAM technology with 
today’s high-speed CPUs can be a design engineer’s 
nightmare. Until now. Introducing the 100OMHz 
4Mb Cached DRAM from Mitsubishi. 


FIRST SYNCHRONOUS DRAM 
Mitsubishi combined a fast, 4K x 4 SRAM 
and a 1M x 4 DRAM with a wide, 16 x 4 bit 
internal bus and a synchronous clock design, all 
into one tiny TSOP IC. The result is the industry’s 
first synchronous DRAM with on-board cache. 


100MHz OPERATION 

The Cached DRAM’s large, 16 x 4 bit 
internal data path can transfer a 16-line data block 
in just one cycle, allowing the small on-chip cache 
to perform like a much larger external cache. The 
result is fast, [OOMHz performance at a much lower 
cost than separate cache configurations. Plus, the 
Cached DRAM'’s fast copy-back scheme signifi- 


cantly reduces the miss cycle penalty time. 


COST-EFFICIENT, SMALL SIZE 
The Cached DRAM die and package are 
only 7% larger than those of a standard 1M x 4 
DRAM. And, since they are manufactured with 
the same process and on the same production line 
as Mitsubishi's standard 4Mb DRAMs, Cached 
DRAMS are highly cost-efficient to manufacture. 


LOW POWER OPERATION 


With a clock that can be stopped to reduce 
power consumption to as low as lmW, the Cached 
DRAM is ideal for portable and highly integrated 
applications where low power consumption, 
compact size and fast operation are essential. 


MITSUBISHI’S CACHED DRAM PERFORMANCE 


Part 
Number 


Cache Hit 
Access/Cycle 


Cache Miss 
Access/Cycle 


Direct Array 
Access/Cycle 


Package 


M5M44409TP-10 
M5M44409TP-15 
M5M44409TP-20 


10ns/10ns 
15ns/15ns 
20ns/20ns 


70ns/280ns* 
75ns/300ns* 
80ns/320ns* 


70ns/140ns 
75ns/150ns 
80ns/160ns 


“Cache hit cycles can resume after one miss access time, while the 
copy-back completes in the background. 


**TSOP Type II. Also available in reverse pin-out TSOP 


Standard 
Not your 4Mb DRAM 
ordinary next- Actual size 
generation DRAM, 4Mb Cached DRAM 
‘ 44s is only 7% larger than a 
Mitsubishi’s 4Mb standard 4Mb DRAM 
synchronous 


Cached DRAM sets a totally new 
standard for cost-effective, high 
performance memory. For more 
information and technical specifica- 
tions, please call (408) 730-5900, 
ext. 2106 or 2226. 


ts MITSUBISHI 


ELECTRONIC DEVICE GROUP 
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Somewhere in the world a Sanyo battery is being 
‘designed-in” to a high performance application. 


Right now. 


Industry leaders select industry leaders. NiMH. Sanyo’s proprietary electrode manufacturing process and 
built-in resealable safety vent lead the development of high capacity, 

CADNICA. In 1964 Sanyo’s proprietary technology high performance rechargeable, Nickel Metal Hydride batteries. 

led to a breakthrough battery that withstands contin- 

uous overcharging and overdischarging...the sealed, 

rechargeable nickel cadmium Cadnica. 


LITHIUM. Sanyo developed the technology for man- 
ganese dioxide compounds to be used in Lithium bat- 
teries which produced a cell with high voltage and high 
energy density characteristics. 


CADNICA EXTRA. Sanyo’'s Cadnica E aia e 


incorporates high-density electrode plates in a) 
concept design for 40% greater capacity than | 
conventional batteries and 1-hour charge) 5 
capability via Sanyo’s -AV voltage iil 
sensor changing method. 


SOLAR. Sanyo leads the 


development of solar cells © 
with the application of i 
amorphous silicon for 
physical flexibility 

and the ability 

to be fabricated 

into large-area | 

cells. 


If you're developing an industry leading product right 
now, perhaps you should contact Sanyo... 


right now. 


SANYO 


Wem CADONICA BACKUP 


For specification and design assistance please contact] _ 


your regional Sanyo sales office at the following address: i} 

ans Energy (U.S.A.) Corporation In Florida: (904) 376-6711 SANYO 
101 Sanyo Avenue In Illinois: (312) 595-5600 a cS BCBnA | 

San Diego, California 92173 in New Jersey: (201) 641-2333 CIRCLE 236 FOR US. RESPONSE 

(619) 661-6620 In Georgia: (404) 279-7377 SANYO Energy (USA) Corporation 


In Dallas: (214) 480-8345 CIRCLE 237 FOR RESPONSE OUTSIDE THE US. 


AWESOME) 


TEK-AT3 


We think this is the best way to describe the new TEK-AT3 all CMOS 386DX 
single board computer. And rightly so. Because the TEK-AT3 comes standard 
with a powerful 33 Mhz CPU, high performance Cache memory, anda capacity to 
support up to 16 Megabytes of DRAM. 


Plus, you get all the bells and whistles you’ve come to expect from conventional 
PCs: hard disk interface, floppy disk controller, serial and parallel ports. 


And like all Teknor computer cards, the TEK-AT3 benefits from the latest inno- 
vative technologies. Options like 1 Meg of onboard programmable Flash EPROM, 
1 Meg of battery-backed SRAM, and the ability to boot from Flash EPROM disk 
offer possibilities never before conceived on a7 x 4.7" PC/AT form factor. 


In fact, when you consider all the advantages the TEK-AT3 
will bring to your system designs... you'll think it’s 
awesome, too! 


Call us today at 1-800-387-4222 
for your free literature package. : 
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DESIGNING ENGINEERING 
LED SOLUTIONS LED SOLUTIONS 


DDP* custom lamp-based design DDP* custom lamp-based design 
U.S. Patent No. 4,965,457. U.S. Patent No. 4,965,457. 


Please call for your copy of our full-line 


catalog featuring 200-plus pages of 
DDP® LED packages! 


Reader Service 136 for 
DDP Full-line Catalog 


CIRCLE 112 FOR U.S. RESPONSE 


MANUFACTURING 
LED SOLUTIONS 


DDP* custom lamp-based design 
U.S. Patent No. 4,965,457. 


Since 1970, Data Display 
Products has pioneered the 
development of DDP® LEDs as 
replacements for incandescent 
lamps, panel-mounted lights 
and PC Board indicators. 


DDP® LEDs Feature: 

@ Over 10 Year Life 

@ Vibration/Shock Resistance 
@ Better Visibility 


Let us manufacture an LED 
solution for you! 


© © @] 


Data Display Products 
(310) 640-0442, 

(800) 421-6815 

FAX (310) 640-7639 
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Space. The Final Frontier 


Motorolas Mission: to conquer board space with our 
Power Surface Mount Linear DPAK low-profile package. 


Theres an infinite amount of space out 
there—the trick is, using as little of it as possi- 
ble, as efficiently as possible. Motorola's 
surface mount DPAK versions of our popular 
voltage regulators do the trick. 

Motorola offers the following regulators in DPAK: 


Output 
Device Current 


MC 78MXX 500mA Positive Fixed Sete bee bes 
MC 79MXX S500mA_ NegativeFixed —5,—12,—15 


LM 317M 500 mA Positive 

Adjustable 1.2-37 
LM 2931 100 mA Positive Fixed, 

low V diff. 5 


Planned for introduction in mid-1992: 


Output Output 
Device Current Type Voltage 


MC 34268 800mA _ SCSI-2 Active 
Regulator 2.85 


Custom devices can 
also be packaged in 


the DPAK case outline. /y 


When mounted on 
aPC board witha 
small pad of copper, / 
this miniature power 


package can dissipate the same power as 


a TO-220 package. 


Looking for new ways to conquer space? 
Get more information about our low- 
profile Power Surface Mount Linear DPAK 
voltage regulators by calling us toll-free at 
1-800-441-2447or writing Motorola Semi- 
conductor Products, Inc., P.O. Box 20912, 


Phoenix, AZ 85036. 


(AA) MOTOROLA 


Motorola and (AA) are registered trademarks of Motorola Inc 
‘es 


COVER FEATURE 


ADVANCED SIGNAL-PROCESSING TECHNIQUES PRODUCE 
STUDIO-QUALITY VIDEO FROM MULTIPLE SOURCES. 


DIGITAL VIDEO CHIPS 
MERGE MULTIPLE INPUTS 


MILT LEONARD 


deally, a multimedia system should 
accept video signals from various 
sources and mix them with comput- 
er images for display or recording. 
Unfortunately, computer graphics 
and video technology have evolved 
along separate paths, each with its own set of 
unique and incompatible standards. Nonsimi- 
larities abound among interlacing and nonin- 
terlacing schemes, line and frame rates, dis- 
play aspect ratio, pixel shape, resolution, 
bandwidth, and transmission format. As a re- 
sult, early attempts at merging video and 
computer technologies have required highly 
complex and costly circuit-board designs, 
usually found in expensive equipment used in 
broadcast studios and post-production sites. 
Using advanced signal-processing tech- 
niques, two mixed-signal CMOS ICs from 
TRW LSI Products solve this problem. They 
compose the necessary interface for combin- 
ing computer graphics with various video 
sources to produce studio-quality video. The 
TMC22070 is a genlocking video analog-to- 
digital converter that converts analog video 
signals from TV receivers, VCRs, video cam- 
eras, and video disks into a digital stream. 
The TMC22190 encoder converts digitized 
video from the 22070 or computer-generated 
sources into S-video (separate luminance and 
chrominance components) and composite vid- 
eo outputs in either NTSC (National Televi- 
sion Standards Committee) or European PAL 
(phase-alternating-line) format for use by 
monitors and VCRs. The 22190 also converts 
computer graphics into standard video sig- 
nals. The two chips can be used individually 
or as a team to produce a functionality and 
display quality rivaling what is found only in 
broadcast studios and post-production facili- 
ties (Fig. 1). 
Containing a three-channel input multi- 
plexer, variable-gain amplifier, and digital 
Eb © ot Re OON I 


N sola Shae Ata | 


BEBEEEE. 


back-porch clamp, the 22070 genlocking video 
digitizer converts standard analog compos- 
ite-video signals into 8-bit digital composite 
data under program control (Fig. 2). The de- 
vice accepts video on one of the three input 
channels, adjusts the gain, clamps the input 
level to the back-porch voltage (de black-ref- 
erence voltage), and digitizes the video at a 
multiple of the line rate. Along with the digi- 
tized video, the device sends extracted hori- 
zontal and vertical syne signals, field identifi- 
cation data, subcarrier frequency and phase 
information, and a sampling (pixel) clock sig- 
nal to the companion encoder through an 8-bit 
Co DE S t € NEY 
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digital video port and control pins. 
The chip operates with an internally 
generated 2X pixel-clock signal, 
which controls data transfer and 
also serves as the master clock for 
the 22190. Nominal pixel rates can be 
set at 12.2727 Mpixels/s for NTSC, 
and 14.75 or 15.0 Mpixels/s for PAL. 

The multiplexer selects the three 
video inputs, which have a standard 
voltage level (sync tip to peak color) 
of 1.25 V. Good channel-to-channel 
isolation allows active video 
signals to reside on all three in- 
puts simultaneously. The ana- 
log clamp ensures that the in- 
put video signal falls within the 
active range of the ADC. Be- 
cause video signal levels can 
vary substantially, the 22070 
performs automatic level set- 
ting to establish correct signal 
amplitudes for digitizing. 

The only amplitude refer- 
ence that’s always present in a 
video signal is the back-porch 
voltage. This voltage is subject 
to various distortions that may 
affect the active video portion 
of the waveform. Another clas- 
sic problem is syne-tip com- 
pression or clipping. Rather 
than track minor variations in 
syne-tip amplitude, the 22070 


1. A TEKTRONIX model 1780R vectorscope exhibits the 
color precision produced by TRW’s TMC22190 digital video 
encoder. The instrument demodulates the composite-video signal 
(color bars) from the encoder and displays each of the six colors 
(red, magenta, blue, cyan, green, and yellow) as a dot within target 
rectangles on the screen. Precise dot positioning within each 
target indicates lack of amplitude noise (radial smearing), phase 
noise (rotational smearing), and color errors. 


VIDEO DIGITIZER 
AND ENCODER CHIPS 


fixes proper sig- 
nal amplitudes 
during initial gen- 
lock acquisition, 
and then holds the 
gain constant. 
This produces a 
more stable pic- 
ture under ad- 
verse signal con- 
ditions. 

Another com- 
mon error source 
in video systems is 
improper termina- 
tion of video sig- 
nals, usually re- 
sulting from dou- 
ble termination 
(connecting two 
75-Q loads at one 
end of a coaxial ca- 
ble). To compen- 
sate, the 22070 has 
a selectable gain 
of 1.0 or 1.5. The 
higher gain ampli- 
fies a doubly terminated signal so 
that the automatic-gain circuit can 
establish proper signal levels. 

To get true multimedia capability, 
asystem must synchronize video sig- 
nals from devices ranging from vid- 
eo disks to consumer-grade video 
cameras. Consumer-grade VCRs 
present special timing problems be- 
cause they fail to meet broadcast 
standards in several ways. Time- 
base imperfections constitute one 


TMC22070 


i Multi 
plexer 
if 


Address 
Chip Select 
Microprocessor interface 


Data Interrupt 
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way, which probably rates as the 
most significant. For example, min- 
ute variations in mechanical toler- 
ances can vary the absolute length of 
time per video line. This condition, 
caused by mechanical tape distor- 
tions, requires the device’s horizon- 
tal phase-locked loop (PLL) to have a 
wider-than-normal bandwidth. The 
22070’s genlocking video ADC starts 
its acquisition process with a wide 
bandwidth, and then reduces the 
bandwidth following lock acquisition 
for higher performance. 

VCRs also suffer from step time- 
base errors caused by switching be- 
tween multiple head transducers ina 
helical-scan system. The 22070 re- 
duces this error by setting the PLL 
bandwidth to a value that allows re- 
covery from head-switch errors be- 
fore the start of active video in the 
succeeding field. Also, circuitry can 
be enabled to vary the number of pix- 
els only in the line containing the 
head switch. 

Signal degradation also stems 
from using nonstandard vertical 
synchronization pulses during fast- 
forward, rewind, and still-frame op- 
erations. The user can improve per- 
formance in these modes by select- 
ing a special on-chip vertical-syn- 
chronization pulse detector. 

To minimize analog crosstalk from 
the microprocessor-interface bus, 
the 22070 reduces the number of pins 
connected to the bus by serially ac- 
cessing an internal shift register. 


Composite- 


10-MHz clock Reference-filter interface 


2. AFTER AN ANALOG VIDEO SIGNALis digitized, the TMC22070’s subcarrier phase- 
locked loop extracts phase and frequency data from the signal. During the horizontal blanking 
interval, this data exits the composite 8-bit video bus to the 22190 encoder and/or a frame memory. 
The digital synthesizer generates the reference signal required by the horizontal PLL. 
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NEGATIVE SUPPLIES — 
9% MORE EFFICIENT 
THAN YOUR CURRENT DESIGN! 


83% Efficient DC-DC Converters Fit in Only 0.65in" 


Maxim's new family of six pulse-width modulated DC-DC CMOS inverters are the outstanding choice for 
battery-powered portable equipment. They use an internal MOSFET switch to obtain typically 15% better efficiency 
than bipolar IC designs. Compact size, high efficiency and 1A pin-controlled shutdown make these DC-DC 
converters unbeatable for extending battery life. Generate voltages down to -15V with a single inductor. Or make 
a high-efficiency -24V, 50mA LCD driver with a small transformer 


# Evaluation Kits Speed Design Cycle COMPACT -5V SUPPLY 

 -24V, 50mA LCD Driver — MAX759 cay aay 

# 1A Shutdown Current care T | 

¢ 1.7mA Quiescent Current a ue ‘or 

@ Pre-Set -5V, -12V, -15V or Sameer 
Adjustable Outputs ONO me C to SE sour 

# 165kHz Current-Mode PWM — Low : 
Noise and Jitter = ; = 


4 This simple inverting circuit requires just four miniature external com- 
@ Soft-Start Protection ponents and fits into less than 0.65in2 (4.2cm2). Two additional 
capacitors allow 300mA output 


~ ~~~ a — ———-.-, 


| | Input Voltage | Output | Output | aes | 
L E Device | Range__—Voltage_~—Current Packages {Pics tome. Evaluation Kits* | 
| MAX735 | 4.0V-6.2V -5V soa | Sin GIP $2.55** 
I pe BP a ee St | ae Oe eo v 
| 14-Pin DIP : 
| MAX739 4.0V - 15.0V -5V 300mA $2.95 | MAX739EVKIT-DIP 
ps Sig ie 2. ee ee ea ee 2 } ee a ee) oboe a. 16-Pin SO | =| Ul 25. fin Ree E 
ct 
| MAX736 4.0V - 8.6V -12V 125mA er $2.95 | MAX739EVKIT-DIP™ 
a Ne aa ee nt ll sipiee pee Oct oan | eee ee fee fete ts 2 | 
| MAX737 | 4.0V-5.5V -15V jooms | eee $2.95 | MAX739EVKIT-DIP* 
pa Sees aiall Sie TIS ba ae a (aa |S RS, O em i ie ec e. mee! 
| Adjustable ef Pin DIP a 
= 2 ip] 9 
[mares | ov-sey lyQometev, 2 | sansa | S257) | | ton 
| MAX759 ~ Adjustable sh Pin DIP ; | 
4.0V - 15.0V 300mA 2.95 -DIP* 
Ltrinaucton | 40%-150" | yliureswy| 2208 | tpneo | $295 | maxrscewcr-om | | aoe | 
MAX759 Adjustable 14-Pin DIP MAX759EVK Pes | 
4.0V - A 29 | 
__(with transformer) Ov-6.0V | @vto-zvy | ™ | iepinso | * | (cp Driver EV kit 
1000-up recommer \ded resale, excludes freight and duty. “The MAX739EVKIT-DIP can be used to evalt iate the MAX736/737/759 also. Order = 
MAX739EVKIT-DIP and the appropriate MAX73XCPD sample part. Contact your local representative or Maxim, Kits are $20.00 each (FOB, USA) 


**Available after 6/92 


[ Powensurmues anaes >-@] FREE Power Supply Design Guide — Sent Within 24 Hrs! 


+5V To +15V DC-DC 
Converter Delivers 


Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 
For a Design Guide or Free Sample 


Maxim Integrated Products, 120 San Gabriel Dr., Sunnyvale, CA 94086, (408) 737-7600, FAX 737-7194. 
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Distributed by Arrow, Bell/Graham, Elmo, Hall-Mark, Nu Horizons, Pioneer, and Wyle. Authorized Maxim Representatives: AL, M2i Montgomery Marketing, Inc 

AZ, Techni Source Inc.; CA, Mesa, Pro Associates, Inc., Centaur Corporation; CO, Component Sales; CT, NRG Limited; DE, TAI Corporation; FL, Sales Engineering 
Concepts; GA, M2i Montgomery Marketing, Inc.; ID, E.S./Chase; IL, Heartland Technical Marketing Inc.; IN, Technology Marketing Group; IA, JR Sales Engineering 
nc.; KS, Delltron; LA, BP Sales; MD, Micro-Comp, Inc.; MA, Comp Rep Associates; MI, R.O. Whitesell; MN, Mel Foster Technical Sales, inc.; MS, M2i Montgomery 
Marketing, !nc.; MO, Delltron; MT, E.S./Chase; NE, Delltron; NV (Reno, Tahoe area only) Pro Associates, Inc.; NH, Comp Rep Associates; NJ, Emtec Sales, Inc., TAI 
Corporation; NM, Techni Source inc.: NY, Parallax, poagaiCom par NC, M2i Montgomery Marketing, Inc.; OH, Lyons Corporation; OK, BP Sales; OR, E.S./Chase: 
PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TAl Corporation; SC, M2i Montgomery Marketing, Inc.; TN, M2i Montgomery Marketing, Inc.; TX, BP 
Sales; UT, Utan Component Sales, Inc.; VA, Micro-Comp, Inc.; WA, E.S. Chase; WI, Carl§on Electronics 


Maxim is a registered trademark of Maxim Integrated Products. © 1992 Maxim Integrated Products 
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TMC22190 


Red/red-yellow 


RF Iinterpotator (4:2:2/4:4:4) 


Blue/ blue-yellow 


Color lookup table 
(256 X 8 X 3 bits) 


Green/red/ yellow map 
Blue/green/lumihance 


Red/blue/luminance 


Formatter/key 


Green/yellow 
comparator 


Low-pass 


Blue-yellow 
Chroma 
te 
: ei modulator chrominance 
Pixel data Yellow 


Key 


Encoded 


= 

= Sync/blank insert 

3 Pixel-data control luminance 
S Vertical sync 

3 Horizontal sync 

= Genlock x, 

___ 

Bi eee RE 

S2 vertical sync Subcarrier synthesizer 


eile: 


Composite- video bus 
« Pixel-data clock 
zs Systemclock 


Interpolation 
filter 


Boundary- 
= ee scan clock 
Chip Select Boundary-scan Boundary-scan 


Microprocessor interface selector data out 
JTAG test interface 


3. THE TMC22190 ENCODER translates between the multiple standard color spaces and data formats used in computer graphics and 
digital video systems. The device integrates key encoding functions, such as color keying, color lookup table (CLUT), 4:2:2 to 4:4:4 
interpolation, color-space conversion, quadrature chroma modulation, and overlay switching. To be compatible with existing hardware and 
software, color-space mapping by the formatter, CLUT, and matrix functions precisely matches the output of a RAMDAC CLUT. 


The device comes | graphics formats, including 24- and 
in a 68-lead plastic | 15-bit GBR (green-blue-red) and 
chip carrier with J | RGB (red-green-blue) formats, the 
leads and oper- | YC,C, 4:4:4 format, and 8-bit color- 
ates from a 5-V | indexed data. Input luminance and 
supply. color data YC,,C, in a 4:2:2 format is 

The 22190 digi- | interpolated to a 4:4:4 format for en- 
tal video encoder | coding. A mask register receives 
performs func- | pixel-mapped data from the input 
tions that previ- | formatter, facilitating pixel anima- 
ously required a | tion and other special graphics ef- 
board full of ana- | fects. Its programming and opera- 
log components | tion are identical to those of the 171/ 
(Fig. 3). The chip, | 176 family of graphics RAMDACs. 
which supports A 256-by-8-by-3 color lookup table 
4. ALL SIX PORTIONS of the 1Mc22190 encoder’s pixel rates of 10 to | (CLUT) that’s loaded like a common 
horizontal blanking interval are fully programmable. These 15 Mpixels/s, ac- | RAMDAC can serve multiple func- 
include the front porch (a), horizontal sync pulse (b), back porch © cepts various vid- | tions, depending on the data source 
(c), color burst (d), breezeway (e), and active video part (f). eo and computer | and input format. Defining three 8- 
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RCA Victor, Victrola and the Dog & Horn are registered trademarks of General Electric Company. Used by permission of BMG Music 


The difference between AVX tantalum capacitors and 
the competition is just as noteworthy. 


Ask an audiophile to explain why 
CDs are such an improvement 

over 78’s, and you'll hear phrases 
like “Superior performance.” 
“Takes up less space.” “There’s no 
comparison.” Talk to a design engi- 
neer about AVX tantalum capacitors 
and chances are you'll get the same 
response. 

Quite simply, AVX tantalum 
products are a cut above the com- 
petition. That’s because recent AVX 
advances give our tantalum chips 
greater volumetric efficiency than 
competing devices. So designers 
can specify higher capacitance 
values, even in applications that 
demand small footprints and lower 
board heights. 

Of course, volumetric efficiency 
isn’t the only reason our products are 


music to designers’ ears. AVX tantalum 
capacitors also offer remarkably low 
ESR levels, especially our advanced 
TE] Series with sub 100 milliohm 
capability at 100KHz. And our new 
line of tantalum fuse capacitors 
provide built-in circuit protection, 
which eliminates the need for stand- 
alone fuses. 

Breadth of line is another note- 
worthy AVX advantage. As proof, we 


offer the industry’s broadest 

range of molded tantalum chips, 

plus a complete range of military 

and high-rel products for through- 
hole and SMD applications. We’re 
also the world’s largest producer of 
dipped radial tantalums. So chances 
are, we can satisfy even the most 
unique customer demands. 

Does all this make AVX tanta- 
lum capacitors sound better than the 
competition? We thought so. For 
more information — or a copy of our 
Tantalum Capacitor Catalog — call 
us at 803-448-9411. Or simply contact 
your nearest AVX representative. 


Ask the World of Us. 
IINAK CORPORATION 


A KYOCERA GROUP COMPANY 


SURFACE MOUNT LEADED 
Molded Dipped Radial Molded Axial Axial Radial 
TAJ TAZ TAP/TAF TAL TAR TMH TMN » | TMZ | TMM 
0.1 F-220uF | 0.1uF-100uF 0.11F-330nF 0.1F—150uF 0.1)F-68nF O.1uF-22uF 0.10F-33yF | O.4yF—47uF 001yF-270nF 
4-50V | 4-50V 6.3-50V 6.3-50V 4-50V 2-20V 2-50V | 2-50V 2-50V 
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File Your 
PAL’ Data Book. 


eS 


\, . Pr 
¢ GAL20XV10-10 ! . ¢ 

° GAL22V10-10 

° GALI6V8-7 

° GAL20V8-7 


¢ GAL20RA10-12 


With the arrival of the new 10ns GAL20XV10B, five members of Lattice’s GAL® family of high performance 
E’?CMOS® PLDs obsolete virtually all PAL® parts. The GAL20XV10B, with speeds up to 100MHz and only 90mA Icc, 
offers you a superior replacement for the PAL20L10, 20X10, 20X8 and 20X4. All of our GAL devices give you faster 
speeds, lower power and reprogrammability. And they're 100% tested to provide the highest quality. So go ahead 
and file your PAL Data Book. 


For the right DataBook and free samples, call 1-800-FASTGAL and ask for information packet 306. 
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bit color values for each of 256 ad- 
dresses, the CLUT operates with the 
mask register to define multiple pal- 
ettes and provide palette animation 
like a RAMDAC. In the color-index 
mode, the CLUT stores the color- 
lookup data and translates 8-bit 
source data into 24-bit RGB colors. If 
the encoder is connected in parallel 
with a RAMDAC in a VGA system, 
the 22190 CLUT can be loaded simul- 
taneously with the output RAM- 
DAC’s CLUT. In GBR and RGB 
modes, the CLUT can supply gain 
and offset levels for PAL and NTSC 
systems. It can also be loaded with 
transfer functions that translate be- 
tween CCIR (Consultative Commit- 
tee for International Radio) and 
RGB data ranges, as well as between 
B-Y (blue-yellow), R-Y (red-yellow), 
and RGB data ranges. 

In addition, CLUT-control signals 
make it possible for input pixel data 
to bypass the CLUT, which is useful 
in systems where chrominance and 
color data is available in a YUV for- 
mat. CLUT bypassing can be on a 
pixel-by-pixel basis so that an addi- 
tional level can be keyed (image com- 
bined). The 30 overlay colors in the 
CLUT aren’t used when data is pre- 
sent in a YUV format. Combined 
with hardware and software keying, 
these features turn the 22190 into a 
layering engine that superimposes 
four digital sources into an encoded 
four-layer composite image. 

The CLUT also plays a role in gam- 
ma correction—a correction factor 
that compensates for signal-path 
nonlinearities that occur in broad- 
cast TV systems. 

When operating with YC,C, for- 
mats, encoding a CCIR 601 signal re- 
quires gamma correction, which is 
usually 2.2 for NTSC and 2.8 for 
PAL. Gamma correction can be add- 
ed to the RGB transfer equations 
loaded into the CLUT. The CLUT 
also has the ability to implement var- 
ious special effects, such as contour- 
ing, quantization, and solarization. 


THREE MOpES 

The 22190 can operate in a master, 
genlock, ora slave mode. In the mas- 
ter and genlock modes, the encoder 
internally generates all timing and 
sync signals. It also provides hori- 
zontal- and vertical-syne signals 


along with pixel-data control signals 
to the frame-buffer interface. All 
horizontal-syne timing parameters 
are programmable, as are the dura- 
tion and phase of the color-burst en- 
velope (Fig. 4). The 22070 video digi- 
tizer controls encoder timing in the 
encoder’s genlock mode. In the slave 
mode, pixel-data control, horizontal- 
syne, and vertical-sync signals from 
external circuitry control the timing 
of lines and frames, and the area of 
the active picture. 

The encoded video output comes 
from three 10-bit digital-to-analog 
converters operating at twice the 
pixel clock to simplify output-filter 
design. Each output (chrominance, 
luminance, and composite video) can 
drive an RS-170 signal level into a 
doubly-terminated 75-0 video-trans- 
mission line. The composite-video 
output is fed by a video switch, which 
selects between the encoder’s com- 
posite-video input from the genlock 
interface and the composite encoded 
pixel data on a pixel-by-pixel basis. 

The 13-wire microprocessor inter- 
face is identical to that of the 22070 
video digitizer. The 22190 encoder 
also includes a four-wire JTAG 
(IEEE 1149.1-1990) test interface 
port that provides access to all digi- 
tal I/O data pins for component- and 
board-level testing. To verify that 
the analog video-signal chain is oper- 
ating properly, the encoder can be in- 
structed to generate standard 100- 
IRE (U.S. Institute of Radio Engi- 
neers) color bars or a 40-IRE modu- 
lated video ramp, independent of any 
pixel or video data input. Color bars 
also serve well as an output signal to 
measure system video accuracy. The 
22190 is packaged in an 84-lead plas- 
tic chip carrier with J leads, and 
draws 200 mA from a 5-V supply. 

PRICE AND AVAILABILITY 
In 1000-unit lots, the TMC22070 genlock- 


ing video digitizer costs $24.75 each, and 
the TMC22190 digital video encoder goes 


for $57.30 each. Both will be available in 


July. 

TRW LSI Products Inc., P. O. Box 2472, 
La Jolla, Calif:, 92038; Bill Bucklen, (619) 
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In ees graphics and general 
purpose timing applications, IC 
DESIGNS’ multiple- and variable- 
frequency devices save board space 
and money. Which is why some of 
the industry's largest companies use 
our components. 

ICD2023 PC Motherboard 
Clock Generator — The industry- 
standard; 7 independent clock outputs 
up to 80MHz; ideal for 386/486 
desktop computers. 

ICD2027 PC Motherboard 
Clock Generator — 6 clock outputs 
up to 100MHz; hardware and software 
power-down modes; ideal for 386/486 
laptop/notebook computers. 

Contact us for more information 
about these or other IC DESIGNS 
frequency synthesis components. 


1-800-669-0557 
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THE TALKING IS 
OVER. WITH THE 
HELP OF DSP, 
MULTIMEDIA IS 
Now SET To 
TAKE OFF. 
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sistencies to solve. 

It’s not surprising, then, that de- 
velopers are searching for the right 
platform to develop for, while end us- 
ers try to decide which platform to 
build upon. “It'll be very important 
for everyone to conform to stan- 
dards,” says Hugh Chang, product 
manager of Microsoft’s Multimedia 
Systems Group. “ Standards provide 


a consistent interface for the applica- 
tion developers so they don’t have to 
learn many different interfaces.” 


From a designer’s perspective, 
multimedia can be treated as two 


separate categories—audio and vid- 
eo. Video, though, isn’t as suited for 
digitization as audio because of the 


tremendous amount of data it takes 
to represent an image. Also, putting 


still video into full motion at 30 
frames/s gets extremely complex. 
Available video hardware essen- 


tially consists of board-level video 
and window chips that allow users to 


open a “video window” in a VGA 
screen. The video board simply 
blocks out a window and plays an an- 


alog signal through the window. 
However, because the data isn’t digi- 
ultimedia, one of the hottest | tized, not much can be done other 
buzzwords in the industry for | than starting and stopping it. Thus, 
the last few years, has | it’s difficult to integrate into another 
reached the point where it’s | application. 

now becoming a reality. The The video side of multimedia is 
trend is being assisted by the | much less mature than the audio side 
inclusion of the digital-signal- | because digital audio has been 
processing concept to solve | around for about ten years. Hence, a 
many hardware and software | great deal of video-related innova- 


Apple Computer 
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problems. These problems arise 
from the fact that though many stan- 
dards have emerged and people have 
been designing multimedia products 
for a few years, there are just as 
many software and hardware incon- 
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tion is arriving on the scene. To take 
advantage of that innovation, Micro- 
soft Corp., Redmond, Wash., defined 
a standard command interface so 
that applications and hardware de- 
velopers can communicate in a con- 
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PRECISION SINGLE-SUPPLY DUAL OP AMPS 


Precision to 0. 


World-class Single-supply 
precision for low-power > operation with rail-to-rail 
applications. output swing. 

Now you can take it with The LMC6082/6062 


you. Because our amazingly 
accurate single-supply 
CMOS dual op amps fit into 
everything from hand-held 
meters to battery-powered 
transducer systems 
(883/SMD devices will be 
available). 

In fact, they’re ideal for 
any design that craves the 
low power of the LMC6082 
(900A) or the ultra-low power 


FEATURES of the 


= 350,,V offset voltage” LMC6062 
= 4, V/°C offset voltage drift | (32pA). 
= 10fA input bias current All while 


guarantees maximum signal 
range thanks to its rail- 
to-rail output swing — a 
feature that’s especially 
critical in single-supply 
systems where every milli- 
volt matters. 
; What’s more, its input 
Y common-mode range includes 
Y ground. Which means you can 
zero in on even the lowest signals. 
So now you can count on 
unparalleled, single-supply 
precision. Wherever you 
happen to be. 


seaoermame.reen | ISS Go fori 
= Rail-to-rail output swing 1.5V/ps and HF: 4 For your free sample kit and 
LMC6082: 4.98V-0.02V 0.035V/Ls, 7 SPICE model, call: 
Oks? respectively. 1-800-NAT-SEMI, Ext. 183. 
(6000)* Or, fax: 1-800-888-5113. 
LMC6062: 4.99V-0.01V 
4 97SV-0.02V 
(25kQ)* 4 
= Free SPICE model lA National 
Semiconductor 


“guaranteed max/min specs 
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sistent way. The digital- 
video command set for the 
media-control interface de- 
fines standard functions 
required for digital-video 
devices. The command set 
is also employed by appli- 
cations using digital video 
to call those devices. Many 
different digital video 
techniques are currently 
on the market or in devel- 
opment. 

One of the standards is 
the Multimedia PC (MPC). 
To conform to the MPC 
standard, the video side 
only requires a video board 
withaSCSI interface anda 
CD-ROM to do animation 
(8-bit color graphics) with 
VGA graphics. The CD- 
ROM is needed to hold the 
massive amounts of data. 

The biggest constraint with a CD- 
ROM is its 1.5-Mbit/s transfer rate. 
The limiting factor is actually the 
CD-ROM itself, because the SCSI in- 
terface can operate at a much higher 
speed. To utilize full-motion video, 
the data-transfer rate must im- 
prove—there’s simply too much data 
to be moved around. For example, 
when using 24-bit, true-color video 
with a resolution of 640 by 480 pixels, 
each frame in the presentation 
would occupy 7.4 Mbits of storage. 
Therefore, each second of video at 30 
frames/s requires about 221 Mbits 
of storage capacity. 


Compress THE DATA 
Compression tackles the massive- 
data problem head-on. There are ba- 
sically two types of compression: 
lossless and lossy. Lossless compres- 
sion is used by the popular Stac chip 
and by the PKZIP software routine. 
It gives about a 2:1 compression ratio 
by replacing the strings of ones and 
zeros in the data with a 1- or 2-bit 
identifier. Then, it compresses the 
redundant data. In other words, it 
makes a table of the most-used char- 
acters and represents each by a 1- or 
2-bit identifier. The least-used char- 
acters are given longer identifiers. 
This method allows single bits to rep- 
resent long strings of data. Howev- 
er, all of the data can be retrieved 
upon decompression. 
| 58 Bo 


JPEG compression- 
decompression processor 


1. THE CL550 COPROCESSOR developed by C-Cube 


Microsystems compresses and decompresses images according to 
the JPEG standard. It eliminates bandwidth bottlenecks associated 
with imaging by integrating functionality on-chip. 


The two standard lossy algo- 
rithms come from the Joint Photo- 
graphic Experts Group and the Mo- 
tion Picture Experts Group (JPEG 
and MPEG). JPEG, recognized by 
the IEEE, started as a standard for 
color facsimile. It takes still images 
and compresses them for transmis- 
sion, using primarily the discrete-co- 
sine transform. An image is scanned 
and then broken up into 8-by-8-pixel 
blocks. The blocks are then com- 
pared and redundant data is re- 
moved. Like the lossless method, re- 
dundant data is put into a table that 
assigns certain bits to represent par- 
ticular character strings. But now, 
redundant data is thrown away be- 
cause full-color images involve too 
much data. 

JPEG does intraframe compres- 
sion, meaning one frame at a time. 
MPEG also does intraframe com- 
pression similar to JPEG, but with 
16-by-16-pixel blocks. Its compres- 
sion algorithm is slightly different, 
though, because takes those intra- 
frames and makes interframes. By 
looking at a series of frames, redun- 
dant data is spotted and removed. 
Compression ratios as high as 150:1 
can be achieved using MPEG. How- 
ever, with compression ratios of 
about 30:1 or 40:1, artifacts (image 
deterioration) start to appear. 

C-Cube Microsystems Inc., Milpi- 
tas, Calif., sells a single-chip JPEG 
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coder/decoder (codec) that 
can perform motion-video 
JPEG compression at 30 
frames/s. The CL550 lets 
users stream full-motion 
video from a hard disk 
(Fig. 1). It doesn’t offer in- 
terframe compression like 
MPEG, so the compression 
ratio runs about 30:1 for a 
decent-quality image. C- 
Cube also has a product for 
an MPEG image, where 
the data rate tends to be 
about 1.5 Mbits/s. It en- 
ables users to stream from 
a high-performance hard 
disk and get full-motion 
video over the AT bus. 

Once the compression 
problem is solved, the bot- 
tlenecks become the bus 
and the storage medium. 
The AT bus can be used, 
but a local-bus implementation is 
probably more appropriate. The 
MPKG standard is designed to take 
motion video from a CD-ROM. JPEG 
is symmetrical, which means that the 
processing required for coding and 
encoding is about equal. Because 
MPKG is asymmetrical, it requires 
more power to compress because all 
of the differences in the frames must 
be calculated. Once the data is com- 
pressed, what remains is a data syn- 
tax that any standard decompres- 
sion algorithm can read. 

This year, chips will emerge that 
can handle full-motion MPEG video 
froma CD-ROM at 1.15 Mbits/s. Asa 
result, MPEG audio can be added to 
the video. In effect, a digital audio- 
video playback system can be sup- 
plied with 228-kbit/s channels of au- 
dio. Though an image will be high in 
quality, it won’t be a broadcast-quali- 
ty image. Eventually, MPEG will 
show up in the broadcast market. 
But, rather than the 1.5-Mbit/s 
transfer rate, it’ll take about 7 
Mbits/s to get the needed resolution. 

Rather than mix digital graphics 
with analog video, designers are 
moving toward a completely digi- 
tized solution. This is the next major 
step for multimedia, one that will 
probably be realized this year. The 
ultimate multimedia chip will handle 
both JPEG and MPEG, programma- 
ble to some degree, as well as the P- 
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eliminate crises... 
improve design efficiency! 


Eliminate weeks or even months of shipment delays for 
RF/IF signal-processing components...one phone call to 
a Mini-Circuits’ Distribution Center or participating au- 
thorized distributor guarantees shipment within one week 

All Mini-Circuits’ components listed in the latest pub- 
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week after an order is received, or if the order calls for 
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Distribution Centers backed by authorized distributors 

We wholeheartedly encourage you to place your 
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64 teleconferencing standard. JPEG 
will also appear in printers and copi- 
ers because of the amount of space it 
saves by compressing images. 

IBM Corp., White Plains, N.Y., 
claims that the next-generation mul- 
timedia platform will have complete 
video capabilities. A form of the com- 
pany’s Action Media II Digital Video 
Interactive (DVI) card developed 
with Intel does full digital video, in- 
cluding capture and playback. IBM’s 
multimedia platform, the Ultimedia 
57, is built with a 886SLC processor, 
which is IBM’s 20-MHz 386SX chip 
that adds an 8-kbyte cache memory 
to accelerate the system by about 
80% over a typical 20-MHz 386SX. 
The system ships with 4 Mbytes of 
memory, a SCSI controller, a 160- 
Mbyte hard-disk drive, a CD-ROM 
XA drive, and XGA graphics. The 
CD-quality audio subsystem can 
handle 8- and 16-bit playback. 

Microsoft offers a Multimedia De- 
velopment kit that supplies three key 
components for software develop- 
ers: C libraries, a multimedia View- 
er, and data-preparation tools. The 
Viewer is an authoring tool that lets 
developers who aren’t programmers 
take advantage of the multimedia 
functionality under Windows. The 
data-preparation tools come with 
sound and images built right in. The 
Windows 38.1 device development kit 
contains all of the information hard- 
ware developers need to create de- 
vice drivers that exploit multime- 
dia’s functionality. 

One challenge brought on 
by multimedia is that it exer- 
cises the hardware in new 
ways. Because so much data 
is used in an application, it’s 
not just loaded into memory 
and executed—it’s actually 
streamed in from the CD- 
ROM drive. Data is streamed 
in from the drive while other 
data is processed in the audio 
subsystem or by the CPU. 
Data is also sent to the out- 
put device, whether it’s a dis- 
play or speakers. “It’s sort of 
a stress test for your hard- 
ware, one that’s never been 
experienced before,” says 
Chang. 

Digital-signal processors, 
which recently migrated into 


PCs in various forms, may very well 
take multimedia platforms to a high- 
er plateau, especially if DSP exten- 
sions are added to the MPC specifica- 
tion. Already, some palmtop PCs em- 
ploy digital-signal processors and 
voice codecs for voice annotation, as 
well as for high-speed fax-data mo- 
dems. DSP chips could be used to ac- 
celerate JPEG algorithms for image 
post processing as wellas speech and 
text recognition. 

The Signal Computing strategy of 
Analog Devices Inc., Norwood, 
Mass., is based on DSP. The concept 
is defined as an architecture, includ- 
ing a layered software environment. 
This allows third parties to write al- 
gorithm software for such applica- 
tions as MPEG audio or video com- 
pression, as well as speech coding 
and recognition. Third parties supply 
the actual compression technology, 
totally in software. 


THE BUILDING BLOCKS 


From an architectural standpoint, 
Signal Computing supplies some ba- 
sic building blocks—the digital-sig- 
nal processor and the bus interface 
for either a peripheral bus or a local 
bus. One interface to the bus might 
be for the Public Switched Telephone 
Network (PSTN) for data-fax-mo- 
dem or wireless-communications ca- 
pabilities. Another interface could 
add sound, either voice- or hi-fi-quali- 
ty audio. The digital-signal proces- 
sor can compress and modulate 
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achieved using the Pro AudioSpectrum 16-sound board created 
by Media Vision. The board offers a 2:1 compression of audio 
data. Auxiliary inputs allow 16-bit CD-quality recording. 
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MPEG or JPEG algorithms in real 
time. And if the system contains a 
telephone interface, the data can be 
shipped in a full-duplex mode. This 
supplies video-conferencing capabil- 
ities, albeit without the highest-qual- 
ity levels. Services like the Integrat- 
ed Services Digital Network (ISDN) 
could then be used to supply the high 
quality if needed. 

“Analog Devices is taking the co- 
processing concept into the main- 
stream IBM-compatible market in a 
manner that’s completely different 
from anyone else,” says John Cro- 
teau, manager of strategy and plan- 
ning at Analog Devices. “Designers 
want highly programmable 32-bit 
floating-point processors that can 
implement entire algorithms and 
also run a high-performance, real- 
time operating system. Consequent- 
ly, you end up with system costs that 
are too high. When you go to 32 bits 
with a real-time operating system 
and large amounts of data, it puts a 
heavy burden on the digital-signal 
processor.” 

The Analog Devices alternative 
employs a 16-bit DSP chip. Other 
functions are partitioned into tightly 
coupled chip sets. “If you start with 
tangible functions like fax-modems, 
your system software won’t be over- 
blown,” notes Croteau. 

For under $200, users could get 
voice-quality and PSTN interfaces. 
TV-quality audio can be had for un- 
der $300. In the 16-bit multitasking 
PC business, functionality is 
defined by the I/O media and 
the baseline function, such 
as a telephone-network in- 
terface. For another $200, a 
voice-quality interface chip 
could be added; an extra $50 
to $100 pushes that to CD- 
quality levels. Now, the inte- 
grated system includes a 
data-fax modem, an answer- 
ing machine, voice-mail func- 
tionality, MPEG audio, mu- 
sic synthesis, and speech and 
text recognition. 

Texas Instruments Inc., 
Dallas, says that it wants to 
take the conventional defi&i- 
tion of multimedia one step 
further by letting all of the 
system’s elements, such as 
audio, video, and_ te- 
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lephony functions, run concurrently. 
For example, a system should have 
the ability to display an image 
whether its processing or having a 
fax run in the background. 

“Over and above the new technolo- 
gy, the need to combine concurrent 
functionality will be important,”’ 
says Rick Rinehart, TI’s DSP multi- 
media marketing manager. ‘‘The 
heart of this system is a high-perfor- 
mance DSP chip. Rather than have 
individual pieces of hardware out 
there, such as a fax board, an image- 
compression board, and a voice-rec- 
ognition board, it'll all be done in 
DSP software.” 


TrE DSP To Sortware 

TI dubs the DSP chip’s software 
functions as ‘‘virtual-hardware 
tasks.” To add multitasking, the 
DSP subsystem will run with a real- 
time multitasking operating system 
that can concurrently process the 
virtual-hardware tasks. But there’s 
got to be a way to integrate this sub- 
system into the standards that al- 
ready exist, including Windows 3.1 
and OS/2. Underlying software 
should tie the operating system to 
the embedded DSP hardware. TI’s 
DSP manager is a piece of software 
that marries the underlying DSP 
technology with the host operating 
system to make it easier for Win- 
dows and OS/2 application engi- 
neers to write application-specific 
device drivers for underlying DSP 
hardware. 

“Tf multimedia is really synony- 
mous with multitasking, then the 
host-based application itself must be 


a multitasking operation. Conse-. 


quently, DOS, a unitasking environ- 
ment, doesn’t lend itself to multime- 
dia,” says Rinehart. ‘Windows, in 
many respects, is a multitasking en- 
vironment, although not from a pur- 
ist’s viewpoint. In this case, OS/2 is 
clearly a differentiator. OS/2 is a 
clear multitasking preemptive OS.” 
Hence, IBM created the Ultimedia 
line and its own standard. 

“Tn general, the primary hurdle in 
multimedia is software,” remarks 
Croteau. “Everybody tends to focus 
on the hardware, but the problem is 
often software. PC makers look fora 
useful solution and still don’t incor- 
porate the hardware components be- 
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cause there’s no application soft- 
ware.” This brings up the chicken- 
and-the-egg theory. The hardware 
won't proliferate until the soft- 
ware’s available, and vice versa. 
“The key thing that will ignite multi- 
media is when hardware costs for a 
useful multimedia function cross the 
end-user price threshold of $250. Un- 
til that happens, independent soft- 
ware vendors won’t develop applica- 
tions.” 

One issue system designers face is 
to cost-effectively integrate DSP 
chips into the PC environment. The 
DSP chip at the heart of the system is 
supported by local memory. Audio- 
function support requires at least 
one (usually two) channels of high- 
quality analog-to-digital and digital- 
to-analog converters. Many applica- 
tions also need a telephone-network 
interface, which is the analog isola- 
tion transformer that links with the 
telephone network—a common fea- 
ture among modems and faxes. 

TI and IBM allied to develop ad- 
vanced DSP technology products 
that address the multimedia market. 
The first product is the Mwave sub- 
system, which consists of an opti- 
mized DSP chip and a real-time mul- 
titasking operating system. Associ- 
ated with that subsystem is a set of 
virtual-hardware tasks that let users 
emulate modems and faxes; perform 
voice recognition, music compres- 
sion and playback, and image com- 
pression; and convert text to speech. 
To integrate this into the Windows 
and OS/2 environments, the DSP 
Manager ties everything together, 
keeping the applications compliant 
with the MPC specification. 

When these DSP-related func- 
tions migrate to the motherboard, lit- 
tle is eliminated. The need for local 
memory, or the amount of it, doesn’t 
go away. Furthermore, the digital- 
signal processor needs its zero-wait- 
state SRAM to run in real-time. But, 
even with zero-wait-state SRAM sit- 
ting on the host side, the host may 
not have access to it under all circum- 
stances. This eliminates running the 
system in real time. Consequently, 
some local memory is needed. 

To keep cost down, designers try 
to use as little SRAM as possible 
without affecting the real-time mul- 
titasking capability. Some functions, 
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such as speech recog- 
nition, require lots of 
memory. But, if the 
memory isn’t used to 
its full potential, it’s 
not a cost-effective 
solution. Thus, 
there’s a trade-off be- 
tween the caching 
scheme used to get 
data onto the subsys- 
tem and how many 
words are recognized 
in real time. The 
trade-off, though, is 
application specific. 

Integrating more 
functionality into the 
DSP chip will grow in 
importance as multi- 
media matures. In 
the meantime, de- 
signers should look 
for the DSP solution 
that offers the most 
system-level integra- 
tion. For example, 
multitasking implies 
that lots of serial data is processed 
concurrently, requiring more serial 
interfaces. Whether those are imple- 
mented internally or externally to 
the digital-signal processor could de- 
termine the cost of the solution and 
the size of the subsystem. Mwave 
isn’t a general-purpose digital-signal 
processor. It’s designed for the high 
serial-I/O demands that a multime- 
dia system places on the DSP chip. 

Many multimedia applications re- 
quire real-time signal handling. 
Quite often, the audio and video sig- 
nals must be processed on the fly at 
the rate in which they’re received. 
IBM uses a TI family of DSP chips in 
its Uitimedia systems. In addition, 
there’s a similar family of TI DSP 
chips on IBM’s audio-playback-cap- 
ture adapter card. 

IBM’s original architecture was 
fairly general purpose in nature, 
but had some unique features that 
include its programmability. Most 
DSP devices perform very specific 
functions, such as medical imag- 
ing, where they just process large 
amounts of the same type of data. 
Because IBM’s operating system 
was multitasking oriented, it could 
perform various functions simul- 
taneously and manage its own re- 
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sources. 

The DSP chip’s broad applicability 
to multimedia-type applications 
pushed IBM to look for third parties 
with similar ideas. An alliance was 
formed with TI and Intermetrix Inc., 
Cambridge, Mass., resulting in a 
three-part developer’s environment: 
the silicon (the DSP IC) from TI, the 
operating system that has built-in 
task managers and program inter- 
faces (and should eventually plug 
into Windows and OS/2) from IBM, 
and the tools from Intermetrix. 

The complete toolkit has a number 
of abilities, such as emulating a mo- 
dem or a fax machine in software, so 
communication hardware isn’t need- 
ed. Because it can emulate an oscillo- 
scope by visually displaying sound 
inputs, voice recognition can be 
done. It does fast JPEG decompres- 
sion so that JPEG-compressed im- 
ages can be taken from the hard disk, 
buffered through the DSP chip, and 
displayed on the screen, all in just 
over 1 second (as opposed to the typi- 
cal 5 or 6 seconds). On top of that, 
these functions can all be implement- 
ed simultaneously in a preemptive 
multitasking mode that manages the 
resources. IBM says that all of this 
technology should be available this 
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3. THE SOUNDENGINE TECHNOLOGY, built around the G-Chip 


from E-mu Systems, supplies an integrated musical-instrument digital interface 
(MIDI) subsystem. The sound module can be combined with a user interface, a 
host CPU, a MIDI keyboard, a power amplifier, and a speaker system. 


I 


year. 
AT&T Microelec- 
tronics, Berkeley 


Heights, N.J., puts 
forth three products 
to serve the multime- 
dia market — the 
DSP3210 floating- 
point processor, the 
host - independent 
real-time Visual 
Caching Operating 
System (VCOS), and 
the VCOS Multime- 
dia Desktop (VMD) 
module library. VMD 
supplies real-time 
DSP algorithms for 
audio compression 
and JPEG image en- 
coding and decoding, 
as well as application 
programming inter- 
faces (APIs) to ex- 
tend algorithm usage 
to support standards 
like MPC. Under 
MPC, for example, 
music synthesis is defined as a com- 
ponent of a platform. Using the 3210, 
it’s possible to implement music syn- 
thesis, a musical-instrument digital 
interface (MIDI), and other func- 
tions. By linking these applications 
into standards like MPC, application 
developers are assured that the ap- 
plications operate across all stan- 
dard platforms. 


DESIGNER'S AID 

To help designers build systems 
based on AT&T’s 8210 DSP proces- 
sor and VCOS, Ariel Corp., Highland 
Park, N.J., offers the MP3210 devel- 
opment platform that features ei- 
ther one or two 3210 chips. The board 
fits in one 16-bit PC I/O slot, support- 
ing ISA data transfers to the host at 
up to 3 Mbytes/s. To support multi- 
processor applications, the board 
also supplies a buffered, nonmulti- 
plexed, memory-mapped local bus 
that can link up to eight DSP chips on 
four MP3210 boards. 

The algorithms are executed on 
the DSP chip and their flow is man- 
aged through VCOS, which resides 
under DOS, Apple’s MAC-OS, or 
Commodore’s Amiga. By using 
VCOS as an extension to the plat- 
form’s operating system, the algo- 
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rithms can multitask on the 3210. 
VCOS lets the algorithms reside in 
system memory, so local DSP memo- 
ry isn’t needed. The DSP chip can 
then be implemented in one of two 
hardware platforms, either as an 
add-in card to existing systems or as 
a coprocessor to the host processor 
on the motherboard. 

The 3210 is a 82-bit floating-point 
device. VCOS uses a caching scheme 
to execute applications that reside in 
the PC’s local system memory. So if 
the 3210 resides on a motherboard 
with a 32-bit bus, application execu- 
tion is done very effectively. If it’s 
implemented on an add-in card, it 
works best in a 32-bit EISA-based 
system because local system memo- 
ry can be bus mastered. There’s a 
bandwidth penalty on 16-bit ISA sys- 
tems: While it doesn’t prevent opera- 
tion, it limits the number of concur- 
rent applications that can run on the 
DSP chip. 

By year’s end, we could see this 
problem solved with a local-bus im- 


plementation. Though AT&T will 
continue to focus on chip develop- 
ment to make faster and lower-pow- 
er parts to address the notebook 
markets, it’ll also add more algo- 
rithms to the VCOS library. The first 
version of the library will support 
JPEG image coding and decoding, 
MPEG audio coding and decoding, 
sub-band coding, telephone-line in- 
terface functions, and sample-rate 
conversion. Some future functions 
include speech recognition and syn- 
thesis, caller ID, acoustic echo can- 
cellation, and extensions to fit the 
MPC standard. Handwriting and 
voice recognition should come later 
this year. 

“What we’ve found in talking to 
PC manufacturers is that there’s 
some uncertainty as to what shape 
multimedia is going to take, where it 
will succeed and where it will fail, as 
multimedia defines itself. Right 
now, different people have different 
definitions of what multimedia is,” 
says Denis Reginbald, manager of 
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product marketing, multimedia, at 
AT&T. “We’ve lowered the risk by 
letting designers implement func- 
tions that they already work with.” 
If the hardware is at first used for a 
fax or modem, the hardware can be 
reused for audio, speech, MPC, or 
other multimedia functions. 


HEAR THE AUDIO 


A good number of the multime- 
dia hardware developments began 
on the audio side. ‘‘We see multi- 
media as a big puzzle that’s fairly 
complex and audio is the first piece 
to that puzzle. So, instead of trying 
to put together all the pieces at 
once, we’ll do them one at a time,” 
says Satish Gupta, vice-president 
of strategic product development 
at Media Vision, Fremont, Calif. 
“We're doing audio first. Later 
we'll get into video and the rest of 
the pieces.” The company’s latest 
product, Pro Audio 16, is an audio 
subsystem board with interfaces 
to the host processor, the bus, and 
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Windows (Fig. 2). The board deliv- 
ers 44-kHz 16-bit stereo samples. 

One problem designers confront in 
designing multimedia products is 
combining analog and digital circuit- 
ry on one board. The Media Vision 
board has reverse planes—the 
ground and voltage planes are out- 
side the analog-signal planes, and 
the digital planes are inside. Conse- 
quently, noise from the digital area 
doesn’t emanate out, creating a high 
degree of isolation between both 
planes. The company is trying to fur- 
ther reduce the noise problem by cap- 
turing as much of the analog circuit- 
ry as possible in ICs. 

The Pro Audio board is split into 
five sections: An audio controller 
that connects to the PC, a 16-bit co- 
dec with a DAC and an ADC, a mixer 
that takes the codec I/O and lets the 
host control how the channels are 
mixed, an interface to I/O devices 
like speakers and microphones, anda 
coprocessor that attaches to the au- 
dio control. The coprocessor, which 


is buried into the card, isn’t a shared 
resource. 

Most audio boards that use 8 bits 
will soon go to 16 bits because of the 
better dynamic range. Another 
forthcoming change is to use com- 
pressed audio. To the hardware de- 
veloper, this means employing DACs 
to accommodate the 16-bit samples. 
It may also signal a move to DSP ICs 
for the compression. Initially, the au- 
dio portion of multimedia will proba- 
bly advance quicker than the video 
portion because it’s cheaper. But the 
largest base of applications will be 
for combined audio and video. 

By using audio compression algo- 
rithms such as MPEG, compression 
ratios can range from 4:1 (with no 
loss of quality) to as high as 64:1, 
while a reasonable amount of quality 
is still maintained. To get such high 
compression ratios in full stereo 
would probably require a DSP chip 
that operates in the 16-MIPS range. 
This type of operation could be off- 
loaded from the host using a DSP. 


Presently, the trend is to compro- 
mise quality somewhat if it will make 
for a big impact in compression. As 
full-motion video technology be- 
comes more affordable, dedicated 
coprocessors will be found working 
in concert with the multitasking DSP 
IC to implement full-motion video 
with audio. 

The ability to compress audio data 
is significant. Even though a CD- 
ROM holds a large amount of data 
(650 Mbytes), the combination of 
sound and image data can take up 
lots of memory space. 

Compressing the audio is a combi- 
nation hardware-software issue. 
Parts of the compression, especially 
the more sophisticated audio-com- 
pression techniques, require addi- 
tional horsepower. And the compres- 
sion routines are typically more com- 
pute-intensive than traditional data- 
compression techniques. 

The typical audio board specified 
by the MPC has three components. 
One is a waveform subsystem that’s 
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used for digitized audio, which 
should be able to record 11-kHz, 8-bit 
samples at a minimum playback of 
1l- and 22-kHz, 8-bit signals. The 
SoundBlaster Pro developed by Cre- 
ative Labs Inc., Santa Clara, Calif., 
can handle such 8-bit signals. 

At 22 kHz, audio should be accept- 
able for most applications. To put it 
in perspective, 44-kHz 16-bit samples 
is whata typical home CD audio play- 
er puts out. An FM radio operates at 
about 20 kHz and a telephone works 
at about 3 kHz. 


MAximizinc MIDI 


The second audio-board compo- 
nent is the MIDI subsystem that sup- 
ports synthesized audio. The MIDI 
specification requires at least six si- 
multaneous melodic voices and two 
simultaneous percussion voices. The 
third and final part of the audio sub- 
system is an analog mixer that takes 
the waveform from the digitized 
source, the MIDI source, and the CD- 
ROM drive, and merges them to pro- 
duce one output. Windows 3.1 sup- 
ports that functionality as well as all 
of the multimedia APIs in Micro- 
soft’s Multimedia Extensions 1.0. 
This signifies that there are device- 
driver layers, so if a user purchased 
an audio card with those three sub- 
systems and the card manufacturer 
had created a Windows driver, there 
wouldn’t be any conflict. 

Audio and video should appear on 
the motherboard within three years. 
A local bus can be implemented 
across boards, not just on the moth- 
erboard. “Hopefully, there will be a 
standard local bus,” says Jim Ander- 
son, marketing director at C-Cube. 
“What prevents it from going on the 
motherboard now is that there are 
too many standards. There’s a still- 
frame standard, a motion standard, a 
teleconferencing standard, etc.” 

But not everyone agrees that a lo- 
cal bus is the answer. Hugh Dyar, 
manager of industry development at 
IBM notes, “I don’t think implement- 
ing a local bus is the issue. You can 
transmit data around a PC a lot fast- 
er than the software can handle it. 
You really need hardware-assisted 
jumps to accelerate the software’s 
ability to handle the data. The real 
problems arise when you start try- 
ing to manipulate and edit the data.” 


Many of today’s discussions in- 
volve standards for audio and CD- 
ROM. Audio can be broken into three 
components: the audio coming di- 
rectly from the CD-ROM, typically in 
an analog form; digitized audio; and 
a form of MIDI-controlled synthesis, 
which is currently in the standardiza- 
tion process. MIDI is part of the 
MPC specification, and can help au- 
thor multimedia applications. Users 
want MIDI to create music. But, it’s 
also desired in the playback plat- 
forms so authors have access to 
MIDI-synthesis in their systems. 

E-mu Systems, Scotts Valley, 
Calif., designed an application-spe- 
cific digital-signal processor, the G- 
Chip, that was developed specifically 
for reconstructing the recorded 
sounds of the company’s library. Us- 
ing the G-Chip, the sounds can be 
played back 32 at a time. The MPC 
specification only requires 24 voices. 
This 32-voice playback is important 
to anyone trying to create music be- 
cause it offers a full, rich sound. In 
addition, the G-Chip lets users create 
unique sounds in real time by chang- 
ing pitch or amplitude or by altering 
the mixing of voices as the sound is 
being played back. 

E-mu also offers firmware (soft- 
ware drivers) to interpret MIDI. The 
company sells the firmware, as well 
as the G-Chip and the sound librar- 
ies, in a kit called the SoundEngine 
(Fig. 3). The kit contains 4 Mbytes of 
ROM, the G-Chip processor, and a li- 
cense to redistribute the firmware. 
The company also builds music syn- 
thesizers built around a technique 
called sample-playback synthesis. 
Sample playback is an attempt to get 
high-quality realistic sound as com- 
pared to other synthesis techniques 
like FM synthesis, which is primarily 
used for personal-computer games. 

In the music world, MIDI controls 
notes by turning them on and off, 
changing their volume, etc. It can 
also control which voice is playing. 
Bill Snow, manager of business de- 
velopment at E-mu says, ‘We think 
that the computer guys can benefit 
from our technology, not only be- 
cause it offers 400:1 data compres- 
sion, but we’re also pushing MIDI as 
a way to get interactivity at the play- 
back platform. You can do things 
with MIDI that you just can’t do 


The 


competition 


will callus ruthless. 


You.can call us 
at L-800-234- 


It's enough to make other VME board 
builders call us names. Or call it quits. A 


new 38 MIPS* VME single board computer 


based on the 88100 RISC microprocessor. 
Or a new 26 MIPS* VME board based on 
the 68040 CISC microprocessor. 

Both are built by Motorola and 


offered at $3,995 each. That's just $105/MIPS 
for the RISC board, which compares nicely 


to pay for somebody else's board. And it’s 
just $154/MIPS for the CISC board. 
The MVME187 (RISC) and MVME167 


(CISC) boards employ VME D64 
architecture. And both come with j 


four 32-bit timers. c 
For a free color brochure, call 


the 800 number above. And see why the 
competition undoubtedly wishes we'd 


with the $1,000/MIPS you've been asked call the whole thing off. 
Computer Group 
Motorola and the @) are registered trademarks of Motorola, Inc. © 1992 Motorola, Inc. All rights reserved. “MIPS rating based o:1 Dhrystone 1.1 test results where 
1757 Dhrystones/s is 1 MIPS (VAX™ 11/780). MIPS performance is based on the Diab 2.36E compiler. 
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MULTIMEDIA BLOSSOMS INTO PRODUCTS 


playing a CD back, such as changing 
the orchestration or the speed.” 
There are also issues concerning 
the audio sources. In many cases, the 
audio signals are coming from an 
asynchronous source. If the data is 
streamed froma CD-ROM and mixed 
with an asynchronous voice input, 
for example, the two can’t be syn- 


chronized. It’s difficult to sync to any 
source if it’s a data stream, because 
synchronizing typically involves a 
phase-locked loop (PLL). When deal- 
ing with high-quality audio, the 
PLLs are typically somewhat jittery 
since audio has a relatively high 
bandwidth. 

For multimedia to advance, CD- 


good reasons. 


capabilities. And high speed 
graphic capabilities that are 
second to none. Plus, you can 


cutter and various paper widths. 
Star Printer Mechanisms. 
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Star Printer Mechanisms. 
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When it comes to selecting a 28 or 40 
column dot matrix printer mechanism, there’s 
only one name to turn to: Star. For lots of 


Reasons like a bidirectional 9 wire ne 
printing head with multiple copy 


choose from options like an auto 
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ROM technology will have to keep 
pace. The MPC specification re- 
quires an access time of 1 second 
from the CD-ROM, and that’s okay 
for some reference type of applica- 
tions. But most CD-ROMs on the 
market have access times in the 
range of 330 to 380 ms, suiting them 
more toward interactive applica- 
tions. Access time is how long it 
takes to complete half of one full ro- 
tation on the drive, which is neces- 
sary to access the data. Once the 
data is streaming from the drive, it 
comes in at about 150 kbits/s. 

The CDU-561 drive, developed by 
Sony Corp., Park Ridge, N.J., dou- 
bles the typical CD-ROM transfer 
rate by doubling the drive’s rota- 
tional speed. The rotational speed of 
the media is based on a constant lin- 
ear velocity (CLV), meaning that the 
drive always sees the same number 
of sectors/s, typically 75 blocks of 
information. With each block con- 
taining 2 kbytes, a total of 150 
kbytes/s can be transferred. Be- 
cause of the CLV, the rotational 
speed varies, depending on which 
part of the disk is being read. Typi- 
cally, CD-ROM speed ranges from 
200 to 500 rpms, and 400 to 1000 
rpms for the CDU-561. In the dou- 
ble-speed mode, the drive’s access 
time is below 300 ms. 


PORTABLES, T00 

Most multimedia hardware manu- 
facturers agree that power con- 
sumption will be a critical issue. In- 
dustry trackers say that the largest 
growth in the PC market will come 
from portables, whether they’re lap- 
tops, notebooks, or palmtops. There- 
fore, for multimedia to be viable on 
the desktop, users must be able to 
take the same applications on the 
road. For this reason, power con- 
sumption of multimedia hardware is 
critical. The goal of system makers is 
to integrate audio, video, and com- 
munications into DSP cores, and mi- 
grate that functionality to 3.3 V. To 
that end, AT&T will offer a3.3-V ver- 
sion of its 3210 DSP chip.0 
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At Data Translation, we'd like to think that this is 
our most inspired data acquisition and image processing 
announcement ever. 


T-Open We're introducing DT-Open 
ayers Layers, a modular software architecture 
| ron microsorr winoows-~+ for Microsoft Windows. In very basic 
| This set of programming terms, DT-Open Layers is a set of 


epecifications will protect your specifications that establishes standards 
data ecquiottion and image for developing software to run ona PC, 
ina Windows environment. 
And in broader terms, it's something that will change 
the lives of everyone involved in data acquisition and image 


processing software investment. 


Already The Accepted Standard. 

From now on, every hardware or software product 
that Data Translation develops will conform to these new 
standards. What's more, we're so confident that DT-Open 
Layers will gain wide acceptance, that we're offering it free 
to any software developer, OEM, or end user who wants it. 
In fact, a number of companies are already developing 
products using the DT-Open Layers specs. This standard 
will help new products get to market faster. 

Our GLOBAL LAB series of applications and libraries 
are good examples of DT-Open Layers-compatible 
products available today. 


processing — from end users to 
software developers to OEMs. 


Data Acquisition And 
Image Processing Investment 
Protection. 


For far too long, people work- 
ing in our industry have lacked 
open, universal standards for hard- 
ware and software. Which meant 
that when you upgraded to a new 
board, you had to rewrite software. 

But now, DT-Open Layers 
changes all that. It protects your 
investment by allowing you to add 
new hardware or new software 
functions, without changing the 
code in your existing software. It 
also makes it possible, and even 
easy, to integrate hardware and 
software from multiple vendors. 


All trademarks are the property of their respective owners 
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with Windows 


which all others are judged. 


Your Single Source For Data Acquisition And 


Image Processing Hardware And Software. 
For more than 18 years Data Translation has 
been a leader in data acquisition and image process- 
ing, providing solutions for customers around the 
world. Now, with DT-Open Layers, we're adding 
software innovation to our long list of hardware firsts. 
If your job involves data acquisition or image 
processing, you owe it to yourself to find out about 
DT-Open Layers today. About how it will protect 
your software investment, give you more choices in 
hardware and software, and help you save both time 


Our GLOBAL LAB products 
were written for Windows, and 


conform to DT-Open Layers. 


and money. Call us today for a brochure and 
our product handbook. Or if you're a 
developer, an OEM, or just curious, call and 
welll send you the specs, free. 


Call us at 508-481-3700. 
But call now. Because this is truly a window 
of opportunity you won't want to miss. 


DATA TRANSLATION" 


World Headquarters: 100 Locke Drive, Marlborough, MA 01752 
508-481-3700, Fax: 508-481-8620 


rarrrevrwvurn 


ae sews 


CIRCLE 114 FOR U.S. RE 


The stained glass windows of Sainte Chapelle in Paris, created in 1245. 
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DESIGN APPLICATIONS 


MAINTAIN SIGNAL INTEGRITY 
AT HIGH DIGITAL SPEEDS 


ncreasing operating frequencies have thrust signal integrity in 
FAST DIGITAL digital systems to the forefront as a critical design criterion. At 
high frequencies, digital designers must consider the analog na- 
DESIGNS START ture of signals formerly treated only as ones and zeros. And the 
combination of different types of logic in bipolar, CMOS, or biC- 
To TAKE ON THE MOS devices is making it more difficult to achieve tight timing 


control, clean interface signals, and needed tolerances for inter- 


CHARACTER- face skew in and out of the ICs. 

Designers of high-frequency digital systems must look out for ground 
ISTICS ’ AS V V ELL bounce, setup and hold-time violations, reflections, minimum-pulse-width vi- 
A 9 THE olations, signal race conditions, and metastability problems. They must also 


consider problems with interfacing to long and short critical paths and skew- 
ing between devices or cells 


PROBLEMS, OF This discussion concentrates on system noise and how designers can ana- 


lyze the effects of noise on signal integrity. Included are experimental data 
AN ALOG on IC package inductance, transmission-line effects, input noise sensitivity, 

and detection of output glitches caused by simultaneous switching. Ways to 
CIRCUITS minimize system noise are also covered. 


There are several main sources of noise in digital systems, particularly 

YONG-IN S. SHIN TTL-based systems. For instance, the standard TTL threshold voltage is 
Philips-Signetics Corp., 1275 South 800 | traditionally the forward voltage of two pin diodes, which is about 1.5 V at 
East, Orem, UT 84058; (801) 225-6600. room temperature, while the operating power SHEEN is 5 V 10%. This stan- 
dard creates a lower 


L Pin number Self-inductance i noise margin in the 
Rac : / low state than in the 
12.20 nH 7 / high state. As a result, 
9.54 nH j ground noise causes 
ees Lf if more problems than 
3.73 nH ; tf ffi Voc noise and must be 
3.41 nH / ///, more tightly con- 
pi Zt trolled in TTL sys- 
8.96 nH BS a tems. To avoid these 
Bid LAA | IW\ kinds of problems, de- 
1450 nH i Whe ; signers should create 
11.70 nH : Sige Si good ground planes 
peta ~ Y hig and provide special 
4.66 nH i het Lae => features on the 
3.41 nH 5 PSS a ~ ground pins. 
rir . Jovofl Another important 
7.44 nH : ef x factor is the signal 
on = path’s transmission- 
15.10 nH E line characteristics. At 


: high frequencies, a 
1. THE LEADS T0 THE CORNER PINS of a 24-pin, 300-mil DIP are about four to five times digital signal path be- 
longer than those for the center pins. This disparity causes time skews between signals, and the higher comes a complex LCR 
inductance of the longer leads can create unacceptable ground bounce. circuit. Charging and 
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discharging energy in such circuits 
creates line noise with a resonant 
frequency and a certain damping 
factor. Even the IC package be- 
comes an LCR transmission line. In 
fact, the ground path’s inductance in 
the package is a main source of 


ground noise, especially 
when multiple outputs 
are switched simulta- 
neously. 

A line driver output 
that switches states can 
cause problems wheth- 
er outputs are in-phase 
or out-of-phase. Similar 
problems exist when 
multiple outputs go in 
or out of the three-state 
in-phase or  out-of- 
phase. This package-in- 
duced ground bounce 
can cause power-supply 
line noise, reduced 
speeds, loss of stored 
data, output oscilla- 
tions, metastability, 
and other problems. 

Dynamic currents 
are also a significant 
noise source. As speed 
increases, TTL logic’s 
high voltage swing (3 V 
for bipolar, rail-to-rail 
for CMOS) creates a 
high charging and dis- 
charging transmission- 
line dynamic current, 
-C xX dv/dt. Because 
transistors operate as 
on-off switches, all ICs 
also create a dynamic 
current, di/dt, which 
charges and discharges 
capacitive loads. And as 
this dynamic current 
goes through induc- 
tances, it generates an 
inductive voltage, L x 
di/dt. Because they op- 
erate with differential 
common-mode logic, 
ECL circuits are less 
sensitive than TTL cir- 
cuits to dynamic cur- 
rents. 

Designers must also 
match impedances be- 
tween the driver, trans- 
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mission line, and termination in or- 
der to avoid reflections. Otherwise, 
reflected signals can combine with 
ground bounce created by the IC 
package and the pe board’s ground 
inductances to cause problems like 
electrical overstresses, glitches, os- 


1.00V 2.00.ns 


2. IN TESTS WHERE ALL EIGHT outputs were switched, a 
74ABT245 created skew and under- and over-shoot problems (a). In the same 
tests with a 74FCT245, all eight outputs oscillated (b). Probing occurred at the 
end of an unterminated 50-2, 12-in. cable. 
HIE LECTRONIC 
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cillations, latch-up, and even electro- 
magnetic interference. 

Crosstalk is another source of 
noise in high-speed digital circuits. 
Crosstalk is already a problem, as pc- 
board traces become thinner and 
denser. High dynamic currents 


caused by fast operat- 
ing speeds worsen the 
problem. Capacitive 
coupling creates cur- 
rent crosstalk, and in- 
ductive coupling causes 
voltage crosstalk. 

Other noise sources 
include bus contention, 
improper live insertion, 
metastability, skew on 
the clock drivers, over- 
loading, inadequate de- 
coupling, and insuffi- 
cient power-supply con- 
trol. Some of these 
sources can trigger to- 
day’s faster transis- 
tors, causing function- 
al, oscillatory, and other 
problems. 

At high frequencies, 
designers must also 
consider ohmic loss, di- 
electric loss, and skin 
effects. Long signal 
paths can cause ohmic 
and dielectric losses. 
Skin effect losses are 
frequency dependent. 

Of the three circuit el- 
ements in digital sys- 
tems, inductance plays 
a major role in generat- 
ing noise in a high-fre- 
quency, high-current 
system. Basically, two 
types of inductance are 
involved: self-induc- 
tance and mutual induc- 
tance. 

In an IC, ground 
bounce is caused by the 
induced voltage, L x di/ 
dt, where L is mainly 
the leadframe self-in- 
ductance and di/dt is 
the dynamic current 
rate. As noted earlier, 
the dynamic current, 
and therefore the in- 
duced voltage, rise as 
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market opportunity. 


Your sales drift toward the competition, and your product toward extinction. 
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the circuit’s current drive capability 
and speed rise. 

The self-inductance of a rectangu- 
lar wire of length | and cross-section 
B X Cis: 


L= (0.002)(I)In[21/(B+C)] + 1/2} (1) 


Thus, the major contributor to self- 
inductance is the wire length, with 
the cross-section playing a smaller 
role. As a result, the inductances of 
package leads vary significantly de- 
pending on the location (Fig. 1). 


DIFFERENCES CREATE SKEW 


These differences in inductance 
between the package pins also cause 
timing skew. So the type of package 
used can be important in high-fre- 
quency designs. For instance, the 
maximum difference in inductance 
between any two pins in a 24-pin DIP 
is about 11 nH, while the maximum 
difference in a 52-pin PQFP is about 
algae 

For this reason, some of the newer 
line drivers, such as the MB (Multi- 
byte) and FB (Futurebus+) product 
families, are packaged in PQFPs in- 
stead of double in-line (DIL) pack- 
ages. 

Mutual inductance is caused by 
the inductive coupling of the electric 
field’s flux. As packages shrink and 
pe-board layouts get denser, mutual 
inductance becomes more of a prob- 
lem. This inductance can be calculat- 
ed by: 


M = (0.002)(1)[(Im 2)(1/d) — In K 
-1+ d/1-(d/21)*] (2) 


where 1 is the parallel length, dis the 
distance, and the K factor depends 
on the medium between the two con- 
ductors. 

Mutual inductance can be nega- 
tive or positive, depending on the di- 
rection of the current. Designers can 
thus minimize total inductance by ar- 
ranging current flow in the pins and 
traces to create a negative mutual 
impedance that cancels some of the 
self-impedance. 

Unfortunately, inductance wasn’t 
considered when the TTL device pin 
configurations were set, so the 
ground and Vc, pins are in the cor- 
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ners, where they have the highest 
self-inductance and least advantage 
from mutual inductance. 

Other circuit elements must also 
be considered. The resistance of 
board traces, soldering joints, sock- 
ets, and connectors helps to dampen 
noise amplitude. 
But too high a re- 
sistance can cause 
unacceptable RC 
time-constant de- 
lays or static volt- 
age problems cre- 
ated by IR drops. 
Designers should 
also account for 
accumulated load 
capacitances— 
such as IC pack- 
age, via, edge-con- 
nector, and socket 
capacitance—in 
the transmission- 
line impedance. It 
also helps to know 
the pe board’s di- 
electric constant 
because design- 
ers can then deter- 
mine the line ca- 
pacitance be- 
tween layers and 
traces. 

In the ground 
circuit, induc- 


the final line impedance: 


Z, = Zo / V 1+C/Co (4) 


where Z, is the line’s characteristic 
impedance, C, is the capacitance per 
unit length of the line, and C, is the 


Input ground bounce 


(3 inputs terminated 50 ©. to ground) 


tance causes a 
problem during 
an output transi- 
tion from high to 


low. At that time, 
all of the discharg- 
ing current from 
output loads, stat- 


ic I¢c, and dynam- 


ic Ioc flow } 
through the |6 eae 
ground — induc- 


tance. Dynamic 


I¢cis: 


1S Vg Vt 
(2/2) (3) 


where V,, is the 
high-state voltage 
output, V,) is the 
low-state voltage 
output, and Z, is 
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Output ground bounce 


3. THESE TEST RESULTS SHOW significant ground 


bounce on three unswitched outputs when the other five outputs 
were switched. The output ground bounce and its reflection was 
lower in the 74ABT245 (a) than in the 74FCT245 (b). 
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total of the lumped capacitances nor- 
malized per unit length. Z, typically 
drops to well below the specified Z, 
as loads are added. But for simplic- 
ity, assuming that Z, is 50 9 and the 
voltage swing on the bus is 8 V, I,, = 
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120 mA. If all 8 bits switch simulta- 
neously, dynamic current peaks at 
120 mA X 8 = 960 mA. Thus, during 
output transitions from high to low, 
nearly 1 A must flow through the 
ground-pin inductance before reach- 
ing the board’s 
ground plane. If 
16 bits switch si- 
multaneously, 
nearly 2 A must 


flow through the 
ground pin. Any 
static current 
from the termina- 
tion resistors and 


I¢¢ add them- 
selves to this cur- 


rent. 
Many new line 


drivers, like the 
MB and BTL 


(backplane trans- 
ceiver logic) se- 
ries, have multiple 
ground and Voc 
pins. Multiple 


ground pins dis- 
tribute the heavy 
static and dynam- 
ic current. Placing 
ground pins on 
both sides of the 
output pins takes 


advantage of neg- 
ative mutual in- 
ductance to re- 
duce overall in- 
ductance. Some 


4. IF RELATIVELY LOW RESISTIVE terminations 


are used, a driver's ability to sink and source current becomes 
critical. In this test, two drivers were terminated with 38-2. 
resistors. The 74ABT245, with an I), of -32 mA, supplied a V,,, of 
2.4 V (a). The 74FCT245, with an I), of -15 mA, delivered 1.8 V (b). 
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BTL-series driv- 
ers, like the 
FB203X and FB 
204X, have an I, 
(the current a part 
can sink in the low 
state) of 100 mA. 
As noted earli- 
er, ground noise is 
more critical to 
system failure 
rates than is noise 
on the V¢¢ line, be- 
cause the TTL 
threshold voltage 
is about 1.5 V 
rather than half 
way between Voc 
and ground. V,,, is 
a positive ground- 
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bounce voltage, and V,,, is negative. 
V.hp iS a positive overshoot on the 
Voc line, and V,,,, is a negative under- 
shoot on Vc (or Vpp). It’s common to 
see a V,, peak over 2.5 V and a Vj, 
under 3.0 V. Those levels result in 
less than 3 V on the power line to 
ground, soit’s not surprising if latch- 
es and flip-flops can’t retain stored 
data momentarily or if outputs oscil- 
late for short periods. 


CALCULATE GROUND BOUNCE 

The ground-bounce voltage, as 
noted earlier, is L < di/dt, where Lis 
the inductance in the current path 
and di/dt is the dynamic current. Us- 
ing a 24-pin DIP for an advanced oc- 
tal line driver, and assuming that all 
eight units drive a 50-20 load simulta- 
neously, the ground-bounce voltage 
is: 


V,, = 15.1 X 10-9 (960 x 10° / 5.0 x 
10°)=2.9V (5) 


In practice, however, many things 
affect ground bounce. Pulse width is 
as important as amplitude. And it’s 
often difficult to determine the tim- 
ing skews between switching out- 
puts, the mutual inductance between 
current paths, how ground bounce 
affects edge switching rates, and 
other factors. CMOS driver transis- 
tors tend to have more noise prob- 
lems than bipolar types because 
CMOS devices drive from rail to rail, 
and they don’t have a parasitic diode 
between the drain and source when 
the transistor saturates. 

Designers must understand these 
transmission-line effects, especially 
when high-frequency operation is 
combined with high currents. Trans- 
mission-line drivers have many im- 
portant characteristics, such as rise 
and fall times for different loads, 
static and dynamic impedances of 
the driving transistors, current sink- 
ing and sourcing capabilities, and the 
effects of ground bounce. 

Bipolar transistors are better than 
CMOS types when high drive cur- 
rent is needed. The current gain of 
CMOS devices depends on the ratio 
of transistor width to channel 
length. For example, the width must 
be quite large to drive 64 mA. But 
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output capacitance rises lin- _ 
early with transistor width. | 
Because the IC’s output ca- 
pacitance is part of the bus 
load, it may reduce the maxi- 
mum usable bus frequency. 

The main concern in driv- 
ing transmission lines is 
avoiding reflections. Reflec- 
tions caused by improperly 
terminated lines could cre- 
ate latch-ups, glitches, or 
ambiguous states. In ex- 
treme cases, reflections can 
exceed a device’s absolute 
maximum voltage, over- 
stressing the device to the 
point of failure. 


How To TERMINATE 


There are three primary 
methods of terminating line 
drivers: serial, parallel, and 
Thévenin (in a few cases, di- 
ode terminations are used). 
Serial terminations are use- 
ful when high-impedance 
loads are distributed along 
the transmission line. For 
example, a serial termina- 
tion is suitable for driving 
DRAM arrays. In that case, 
the termination resistors 
don’t have to match the line 
impedance exactly because 
the resistors also dampen 
current flow. 

Parallel and Thévenin 
techniques befit applica- 
tions with loads at the end of the line. 
Impedance matching is more impor- 
tant with these methods. One way to 
avoid static current through the ter- 
mination resistor is to connect a ca- 
pacitor in series with the resistor. 
For proper matching, the capacitor’s 
reactance should be less than 1/10 of 
the value of the terminating resis- 
tance. 

Another rule of thumb for termi- 
nating transmission lines is that the 
driver’s transition times should be 
more than twice the line delay. That 
is, 


t, (or ts) > 2 W/L Co (6) 


where Ly and Cy, are the inductance 
and capacitance per unit length. Any 
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Noise = 0.8 V 
Temp. =25°C 
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5. THE AFFECTS OF INPUT NOISE and signals 


were investigated with the input voltage held at 2.0 V and high- 
to-low pulses of varying width and amplitude applied. The F245 
device showed the most sensitivity to input noise (a) and the 

ABT245 was most sensitive to the input signal (b). 


reflected waves are described by 
their maximum amplitude and their 
pulse width: 


Vechnax = 
-V; C Zp / 2t,[ 1-e 2t/GZ0)] (7) 


where V is the initial voltage. 
P,, (100%) = t, +2C, Z, (8) 


The overshoot voltage can be as 
high as twice the output voltage. A 
bipolar TTL device’s output voltage 
swing is only 3 V, rather than the 
rail-to-rail swing of aCMOS TTL out- 
put. Asa result, bipolar and biCMOS 
line drivers have lower overshoot 
voltages than CMOS products do. 
For example, in the 74ABT and FCT- 
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Signal =2.0V | 
Temp. =25°C | 


T families, a parallel termi- 
nation to ground is ade- 
quate, while in the ACL and 
FCT families, a Thévenin’s 
termination may be needed. 
The parallel method elimi- 
nates a resistor per line, re- 
ducing required pc-board 
space and power consump- 
tion. 

Bipolar output transis- 
tors, however, must con- 
sume static current, while 
CMOS transistors do not. In 
bipolar devices, the static 
current for driving the base 
output transistors must be 
high enough to accommo- 
date power-supply line 
noise, ground bounce, and 
the output Miller capaci- 
tance in high-frequency op- 
erations. Otherwise, the 
drivers will tend to oscillate 
when multiple outputs are 
switched. Consequently, bi- 
polar and biCMOS devices 
typically are designed to 
consume a static current of 
1to3 mA per output. 


Test RESULTS 

To derive some practical 
design data, the 74ABT245 
and 74FCT245CT devices 
were tested in several line- 
driving applications. For 
convenience in simulating 
pe-board conditions, the 
tests were conducted at 75 MHz, us- 
ing 38- and 50-0 coaxial cables. Ex- 
cept for its better crosstalk charac- 
teristics, coax behaves similarly to 
transmission line. The 75-MHz fre- 
quency may be high for bus or back- 
plane driving applications, but the 
tests considered burst-mode data 
transfers. 

The cables have a line delay of 
about 800 ps per foot, and the 
ABT245 output rise and fall times 
are about 2 ns with 50-pF loads. The 
tests assumed that the devices 
should be able to drive up to 1 foot of 
the coax without a termination. Tra- 
ditionally, only single-output switch- 
ing data was used to describe trans- 
mission-line driving characteristics. 
But the tests that were performed 
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also included multiple-output switch- 
ing to check degradation levels for 
driving lines in parallel. 

The tests turned up some unusual 
problems. For instance, they show 
that designers must look at the ef- 
fects of multiple switching as well as 
single-output switching. When mul- 
tiple outputs switch simultaneously, 
noise on the ground and V,¢ lines can 
combine with reflections on the 
transmission line to generate unex- 
pected timing skews and even unac- 
ceptable oscillations. 

When probed at the far end of the 
unterminated 50-9, 12-in. cable dur- 
ing an 8-output high-to-low transi- 
tion, the ABT245 exhibited skew and 
under- and overshoot problems (Fig. 
2a). The FCT245CT under the same 
conditions showed an oscillation 
problem (F7g. 2b). The oscil- 
lation depended mainly on 
output loading, not frequen- 
cy. Neither problem existed 
when one output was 
switched. These results co- 
incide with the finding that 
the FCT245CT has about 
twice the ground bounce 
than that of the ABT245 
with a 50-pF load per output. 

Another factor designers 
should not ignore is reflect- 
ed ground-bounce and V¢¢ 
noise. If several outputs are 
switched, the nonswitching 
outputs can experience 
both. If the noise propa- 
gates down the transmis- 
lion line and reflects back, 
the amplitude can be large 
enough to cause data errors. 

In a test, five outputs 
were switched simulta- 
neously while three outputs 
remained low. All outputs 
were connected to unter- 
minated 38-0, 6-in. cables. 
None of the switched out- 
puts exhibited problems, 
but the unswitched outputs 
showed ground bounce and 
subsequent reflections. The | 
noise may be tolerable right 
at the outputs, but the re- 
flections could create unac- 
ceptable noise at the cable 
ends (Fig. 3). 


DESIGN APPLICATIONS 


MAINTAIN DIGITAL 
SIGNAL INTEGRITY 


Proper line terminations avoid 
many problems in high-frequency 
circuits, but another factor emerges 
if a line with a relatively low imped- 
ance is terminated with a resistor: 
The termination resistance is small, 
and designers must ensure that the 
drivers can supply the minimum 
static voltage level. To do so, the de- 
vices must source and sink enough 
current to keep a static IR drop of 2.0 
V for V,, and 0.5 V for V,, as re- 
quired by the TTL specification. 


CURRENT DIFFERENCES 

In tests at 10 MHz, the ABT245 
and FCT245CT drove a 38-9, 12-in. 
coaxial cable with a parallel termina- 
tion of 38 2. The ABT245 provided a 
Vy, of 2.4 V, while the FCT245CT of- 
fered a V,,, of 1.8 V (Fig. 4). At that 


Noise = 2.0V 
=5 AE 
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6. INPUT SENSITIVITY was also checked with a 
static input voltage of 0.8 V and low-to-high noise pulses. The 
noise sensitivity bandwidth of all three devices was good 
enough for most of the line noise (a). The ABT device seemed to 
be the most sensitive to input signals (b). 
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Signal = 0.8 V 
Veg = 5.0 V 
Temp. i 


ABT245 


i The same test was done 


lower level, which is on the boundary 
of the TTL threshold, succeeding de- 
vices are likely to experience func- 
tional problems. The difference is ex- 
pected because the ABT245 has an 
I}, of -82 mA, and the FCT245CT has 
anI,,, of -15 mA. 

Designers must also pay attention 
to input noise. Most of today’s high- 
speed line drivers have a propaga- 
tion delay approaching 1 ns. In driy- 
ers that fast, dynamic noise on the 
input line can be mistaken as a legiti- 
mate signal. Noise that would be ig- 
nored by slower line drivers, like the 
74LS series, may be perceived as a 
legitimate input by devices in the 
FAST, ABT, FCT, and MB product 
families. IC transistors operating at 
over 10 GHz witha gain of 1 requirea 
consideration of input noise. This is 
true not only for line driv- 
ers, but also for other ICs, 
such as PLDs, DRAMs, and 
| CPUs (depending on their 
speeds). 

The effects of input noise 
| were examined for the 
ABT245, FCT245CT, and 
| F245. The input pulse width 
and amplitude were varied 
while the devices’ outputs 
| were monitored. First, the 

input voltage was held at 2.0 
| V, and high-to-low pulses 
with varying widths and am- 
plitude were applied. Until 
the output voltage dropped 
to 2.0 V, the input signals 
were considered to be noise. 
When the output level was 
below 0.8 V, the input sig- 
nals were considered legiti- 
mate inputs. All three parts 
were quite sensitive to input 
pulse width. The F245 was 
most sensitive to noise (Fig. 
5a), while the ABT device 
was most sensitive to the 
signal (Fig. 5b). 


witha static input voltage of 
0.8 V and with low-to-high 
_| pulses. Until the output volt- 
age reached 0.8 V, the input 
pulses were considered to be 
input noise. But when the 
output voltage rose above 
2.0 V, the input signals were 


DiS) “Toié. NX 


Nichicon. 
Now the tantalum choice around the world. 


Now you can get tantalum capacitors from Nichicon in the U.S.~—and around the world. 

What makes that an earth-shaking event? Nichicon service. Nichicon flexibility. Nobody does what 
Nichicon does to get your problems solved. If you’ve got a question, we'll get an answer now. 

If you've got a requirement that’s out of the ordinary—we’d like a chance to meet it. Our broad range 
will help you find a perfect fit. Call your Nichicon rep for a catalog today. 


Chip-type surface mounts: 5 series. e bed 
1.F to 150,.F/4 to 50 volts./ — 55°C to + 125°C. ae te 1Corkn 
Resin-dipped: 3 series—standard, hi-rel, ultra-miniature. The capacitor choice. 


1.F to 150uF/4 to 35 volts./ — 55°C to + 125°C. 


708/843-7500 * FAX: 708/843-2798 


CIRCLE 184 FOR US. RESPONSE CIRCLE 185 FOR RESPONSE OUTSIDE THE US 


DESIGN APPLICATIONS 


MAINTAIN DIGITAL 
SIGNAL INTEGRITY 


considered legitimate. The results 
show that the ABT device is the most 
sensitive. (Fig. 6). 

The bandwidth for noise sensitiv- 
ity of all three devices was good 
enough for most line noise. The ABT 
driver appears to be more sensitive 
to input signals than the FCT245CT 
and F245 are. To ensure proper oper- 
ation of these devices, any glitch 
caused by bus contention, live inser- 
tion, or other noise source should 
have a pulse width less than 1 ns. 

At high frequencies, parasitic ca- 
pacitances on the silicon, such as 
those created by input elec- 
trostatic-discharge protec- 
tion devices and input clamp 
diodes, act as feedback 
channels from the chip 
ground and V,¢, line noise to 
the internal input circuits. 
And the input leadframe in- 
ductance of IC packages dy- 
namically isolates the sili- 
con input from external in- 
put pins with high-frequen- 
cy signals. These factors 
can cause output glitches or 
oscillations if the static V; 
or V;,, levels are already 
close to the input threshold 
voltage. 

As a result, system de- 
sign engineers must check 
the drivers’ V,,; and V,), by 
calculating fan-out correct- 
ly. It’s also important for de- 
signers to improve input 
noise margins by choosing 
correct decoupling capaci- 
tances and eliminating 
crosstalk and reflections. 

A noninverting line driv- 
er, the ABT245, demonstrated this 
concern. Identical input signals si- 
multaneously switched seven out- 
puts connected to heavy loads (100 
pF per output) from high to low. The 
eighth input had static voltages of 
0.5, 0.7, and 0.8 V, in turn, and its out- 
put had no load. Thus, the eighth out- 
put should have remained in the low 
state, and the on-chip ground bounce 
could be monitored at that pin. 

When the static input went from 0 
to 0.5 V, the nonswitching output 
showed only ground bounce (Fig. 7). 
But when the static input hit 0.7 V, 
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the output included both the ground 
bounce and an output glitch. The 
glitch, which became worse at a stat- 
ic input of 0.8 V, resulted from inter- 
nal feedback through parasitic ca- 
pacitances on the silicon. As the stat- 
ic input voltage approached the 
threshold voltage, the danger of 
both the glitch and oscillation in- 
creased. This test showed that de- 
signers must heed static input volt- 
ages and equally distribute output 
loads among all outputs. 
Fortunately, designers can do a 
number of things to reduce noise and 
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Static input at 0.7 V 


ey 


Static input at0.5V 


bia ie Package type: DIP rag 


7. SEVEN OUTPUTS connected to heavy loads were 
switched simultaneously from high to low. The eighth, which had 
no load, should have remained low. But with static voltages of 
more than 0.7 V at its input, unacceptable glitches resulted. 


its impact on their high-frequency 
digital systems. As mentioned, 
choosing appropriate decoupling ca- 
pacitors is important. The capacitors 
should have short leads to lower 
their impedance. Other characteris- 
tics to look at are temperature, hu- 
midity, and capacitance ranges, fre- 
quency response, and anticipated 
life. Designers should also use bulk 
capacitors to control current and 
low-impedance decoupling capaci- 
tors to bypass high-frequency noise. 

Reducing inductance in the 
ground path is also critical to noise 
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performance. Contributing items in 
this path include bonding wire and 
the package leadframe, which are 
within the IC, and the ground lead or 
ground plane. From a noise stand- 
point, the smaller the package the 
better. But smaller packages raise 
other issues, such as thermal charac- 4 
teristics and soldering yields. 

Whenever capacitances and induc 
tances are looped ina circuit, that cir 
cuit will have resonant frequencies 
It’s crucial, therefore, to design a 
system to operate within the band- } 
width of the resonant circuit. 

As the tests involving in- 
put static voltage showed, 
input threshold voltages can 
affect circuit operation. IC 
design technologies affect 
threshold voltages. A bipo- 
lar device’s threshold volt- 
age varies with tempera-f} 
ture; in CMOS devices it var-3| 
ies with Voc. Newer BTL-se-(} 
ries ICs have very tightly#} 
controlled bandgap-refer- 
enced threshold voltages. 

If bipolar or biCMOS de- |” 
vices drive CMOS units, de- 
signers should include a 
pull-up resistor to Vc, on the 
CMOS inputs. This precau- 
tion will avoid input static 
current problems. The rea- 
son is that CMOS inputs re- 
quire rail-to-rail swings, and 
bipolar output drivers can’t! 
swing rail to rail, particular-{} 
ly in the high state. 

As shown earlier, square 
packages are better than 
DILs because square types 
reduce signal skew caused 
by differences in leadframe lengths. 
If DILs are used, placing the ground 
and Vcc pins in the center creates 
less inductance on those key lines 
than corner locations. Most TTL de- 
vices in DILs, however, do include 
corner ground and V,, lines. In these 
ICs, a split-ground leadframe offers 
much less ground-noise sensitivity. |” 
This arrangement provides two 
ground leads to one external pin, } 
which makes it possible to separate a | © 
noisy output ground from the rest of 
the silicon ground. 

Multiple grounds and Vc pins are 
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needed if the device must handle 
high static and dynamic currents. In 
some ASICs, designers can define 
these pin configurations. Otherwise, 
they can use devices with multiple 
ground and V¢ pins, like the FB203x 
and FB204x BTL transceivers, which 
have one ground per output on the 
bus side. 

Many line drivers now contain so- 
called edge-rate control circuits on 
the output to help reduce noise. 
These circuits minimize noise caused 
by the dynamic current, di/dt. Also, 
smaller voltage swings minimize —C 
x dv/dt, which cuts the dynamic cur- 
rent. For example, the FCT family 
swings the output from rail to rail. 
But the FCT-T devices swing about 1 
V less, and are quieter than the FCT 
units. BTL and GTL logic devices 
have only a 1-V swing instead of the 
3- or 4-V swing of the TTL standard. 

Designers may also find it worth- 
while to use power-up/down three- 
state line drivers. These devices min- 
imize functional and dynamic cur- 
rent problems during power-up/ 
down modes, especially during live 
insertion. 

If the combination of ground 
bounce and its reflection is exces- 
sive, the line should be terminated, 
even if it meets the criteria of Equa- 
tion 6. For ICs with distributed lump- 
ed loads, like memory banks, a 33-0 
serial termination is common. In oth- 
er devices, if prototype tests show 
that a parallel termination is suffi- 
cient (rather than a Thévenin), the 
designer can reduce power consump- 
tion and overall costs. Also, a driver 
with instantaneous wave-switching 
capability will help avoid ambiguous 
states, such as slow transitions 
through a threshold region. 

As discussed, input sensitivity can 
also be a problem. For advanced line 
drivers, bus contention, crosstalk, 
ground, and Vc, noise pulses should 
be no wider than 1 ns (Figs. 5 and 6, 
again). If the cost can be absorbed, a 
small capacitor on the noisy line will 
help bypass high-frequency noise to 
ground. The flip side of this problem 
is a very slow rising or falling input 
to an advanced line driver. Either 
case can cause oscillations at the out- 
put. Consequently, designers should 
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trols, temperature compensation, fluid or airflow measurement, auto engine 
performance monitoring and hundreds of other products where price and per- 
formance are paramount considerations. 

For a complete listing of VECO Thermistors and Varistors, request VECO's 
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S//WICTORY ENGINEERING CORP. 


Phone: 201/373-5900 Fax: 201/379-5982 
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Need a matrix? Come to Matrix. 


a 


235 Years 
of Know-How. 


Matrix Systems was founded in 
1969, and for the past 23 years has 
been producing state-of-the-art 
switching modules, matrices, and 
complete systems built to rigid 
specifications for defense contractors, 
government agencies, the TV industry, 
ATE and telcom companies, the 
military and more. 


Modules, Matrices 
and Systems. 


Our very first product was a 
compact switching module. It’s still in 
production! A good example is our 
wideband coaxial relay available from 
2 to 24 throw. By using our cross 
straps, matrices of any size can be 
configured. At Matrix, sophisticated 
systems from compact modules grow. 


We Specialize 
in Specials. 


Through the years we have 
designed and shipped literally 
thousands of unique switching 
systems with computer interfaces, 
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control panels, status indicators and 
power supplies. So no matter what 
your switching requirements, please 
call Matrix Systems. We may have just 
what you need. 


Don’t Re-Invent 
the Wheel. . 


Whether you are 
switching VHE HE 
Video or DC, Matrix 
Systems makes it a snap! Sam ; 
So why re-invent the wheel when we 
can tailor a product or system built to 
your exact specs using our reed, 
CMOS or pin diode relays. A thought 
to remembet...Matrix Systems’ modular 
approach can save you valuable time 
and money. 


Computer 
Compatibility. 


Just apply a control input from 
your computer and our switching 
system will instantly route your signals 
to as Many points as are required. 
Typical interfaces include: 


© JEEE-488 

© RS-232/422 
¢ 16 bit parallel 
¢ VXIbus 

¢ Manual 


MATRIX 


SYSTEMS CORPORATION 

5177 North Douglas Fir Road 
Calabasas, California 91302 

(818) 222-2301 - Fax (818) 222-2304 
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Solid State 
or Reed Switching. 


Because we only make switching 
products, we can help you choose the 
technology best suited for your needs. 


CMOS (FET) Switching 

© High density compact switching 
Low power consumption 

Light weight 

DC coupled 

Fast switching 

* Moderate frequency response 

© Solid state reliability 

© Low cost 


Pin Diode Switching 

© Low ON resistance at RF frequencies 
© Very fast switching 

¢ Light weight 


© Solid state reliability 


Reed Switching 

© High isolation at RF frequencies 

¢ Up to 2 amp contact rating 

e Easily packaged in coaxial 
environment 

© High voltage contact rating 

© Resistant to overloads 

¢ DC coupled 


MATRIX SYSTEMS 


Fone. 
(818) 222.2301 


Fax. 
(818) 222.2304 


Free. 
50 page catalog 
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MAINTAIN DIGITAL 
SIGNAL INTEGRITY 


heed the dv/dt specification for the 
device’s inputs. Some CMOS devices, 
such as the ACL family, have a dy- 
namic hysteresis circuit that pre- 
vents this problem. 

Finally, as system frequencies in- 
crease, so does the need for analog 
simulation to detect possible noise or 
other design problems. Isolating one 
source of signal integrity problems 
from other sources is difficult, be- 
cause the sources are interrelated in 
most cases. 

Spice simulation is a perfect tool 
for identifying multiple sources of 
signal problems. However, Spice is 
an analog simulation program that 
uses numerical analysis techniques. 
Therefore, it requires powerful com- 
puting capability and a large memo- 
ry to ensure reasonable accuracy 
and execution times. But this invest- 
ment can save time and money over- 
all by detecting problems early in the 
design phase. 

Engineers performing Spice simu- 
lations must be proficient in both 
semiconductor device physics and 
electronics. Device physics helps the 
engineer develop the right transis- 
tor-level models; electronics knowl- 
edge is obviously needed to better 
understand the circuitry, packaging, 
pe-boards, cables, sockets, connec- 
tors, the backplane, and so forth. The 
hardest part of the simulation is ac- 
curately modeling the silicon and 
packaging and correctly converting 
the electrical circuit from the me- 
chanical elements. 

For this reason, many companies 
have Spice specialists to assist digi- 
tal designers with simulations. Com- 
panies without such specialists can 
contact IC houses to see what help 
they can provide.O 


Yong-In S. Shin, who provides tech- 
nical support for Philips-Signe- 
tics’ customers based in Asia, re- 
ceived his BSEE and MSEE from 
Brigham Young University, Provo, 
Utah. 


How VALUABLE? 


CIRCLE 

HIGHLY 534 
MODERATELY 585 
536 


SLIGHTLY 


Typical spatial scan at 
selected frequency. 
Red = high emissions; 
blue = low emissions. 


Spectral scan identifies 
key frequencies for 
further study. 


Wd 


Catch emissions problems at 
board level, where compliance 


fixes are least costly. 


N* you can quickly get a color 
image of the electromagnetic 
performance of your printed-circuit 
board or subassembly before final 
compliance testing. Spatial and 
spectral displays generated by the 
EMSCAN PCB emissions scanner 
show you which frequencies and 
which areas of the board under test 
are guilty. These scans are stored 
for later comparison after design 
alterations, to check whether offend- 
ing emissions are now down to 
acceptable levels. 

Just plug your receiver or spec- 
trum analyzer, and your computer 
with IEEE-488 interface, into the 
EMSCAN scanner, and a matrix of 
1280 H-field probes maps the area 
of your test board (up to 9" x 12") for 
high, medium, and low-emissions 
spots within the 10-to-750-MHz 
frequency range. Or you can see a 
spectral display showing the overall 
condition of the board across the 
spectrum. You may then choose a 


frequency of particular interest for 
intensive spatial examination. 

After the development stage, 
you can use EMSCAN as a quality- 
control tool, checking completed 
boards against a “good” scan before 
they go into assembly. This is the 
point where production compliance 
becomes virtually assured. 

The software operates under 
“Windows” to make early diagnosis 
easy, even for those who are new to 
compliance testing. It can run on 
several PCs and workstations, and 
is readily ported to other environ- 
ments for analysis. 

You should learn all about this 
qualitative and quantitative measure 
of emissions for use during product 
development—where design correc- 
tions are least costly. To start, call 
toll-free (1-800-933-8181) to speak 
with an applications engineer and 
arrange to see a demonstration in 
your office or plant. 


160 School House Road 
Souderton, PA 18964-9990 USA 
215-723-8181 * Fax 215-723-5688 


For engineering assistance, sales, and service throughout Europe, call 


EMV * 


Munich, 89-612-8054 * London, 908-566-556 * Paris, 1-64-61-63-29 
CIRCLE 86 FOR U.S. RESPONSE 


CIRCLE 87 FOR RESPONSE OUTSIDE THE U.S. 


ATTENUATORS 


up to 35dB 
10 to 10O00OMHz 


vou PIVIS 


TOAT-R512 =| TOAT-124 TOAT-3610 | TOAT-4816 | TOAT-51020 
ZFAT-R512 ZFAT-124 ZFAT-3610 | ZFAT-4816 | ZFAT-51020 
Accuracy Accuracy Accuracy Accuracy Accuracy 
(dB) (+/-dB)| (dB) (+/-dB)} (dB) (+/-dB)| (dB) (+/-dB)| (dB) (+/-dB) 
05 0.12 | 1.0 0.2 | 3.0 0.3 4.0 0.3 5.0 0.3 
1.0 0.2 2.0 0.2 6.0 0.3 8.0 0.3 | 10.0 0.3 
15 0.32 3.0 04 | 9.0 06 | 12.0 0.6 | 15.0 06 
2.0 0.2 | 4.0 0.3 | 10.0 0.3 | 16.0 0.5 | 20.0 0.4 
25 0.32 5.0 05) (130 0.6 | 20.0 0.8 | 25.0 07 
3.0 0.4 | 60 0.5 | 16.0 0.6 | 24.0 0.8 | 30.0 07 
35| . ‘0152 7.0 07 |19.0 0.9 | 28.0 1.1 | 35.0 1.0 


Price $ (1-9 qty) TOAT $59.95/ZFAT $89.95 
bold faced values are individual elements in the units 


finding new ways 


Finally...precision attenuation accurate over 10 to 
1000MHz and-55°C to +100°C. Standard and custom 
models are available in the TOAT(pin)- and ZFAT(SMA)- 
series, each with 3 discrete attenuators switchable to provide 
7 discrete and accurate attenuation levels. 

The 50-ohm components perform with 6usec switching 
speed and can handle power levels typically to +15dBm. 
Rugged hermetically-sealed TO-8 units and SMA connector 
versions can withstand the strenuous shock, vibration, and 
temperature stresses of MIL requirements. TOAT pin models 
are priced at only $59.95 (1-9 qty); ZFAT SMA versions are 
$89.95 (1-9 qty). 

Take advantage of this striking price/performance 
breakthrough to stimulate new applications as you 
implement present designs and plan future systems. All units 
are available for immediate delivery, with a one-yr. guarantee, 
and three-sigma unit-to-unit repeatability. 
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WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn,New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers/ NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 


For detailed specs and computer-automated performance data (CAPD), refer to Thomas Register Vol. 23, MicroWaves Product Directory, EEM, or Mini-Circuits' 718-pg Handbook. 
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= cpa LRIAC CONTROLLER IS 
D 21 SENSITIVE, LOW-COST 


HAROLD J. WEBER 
P. O. Box 6161, Holliston, MA 01746; (508) 429-6563. 


ne of the more popular types 
of triac power-control cir- 
cuitry uses a phase delay 
network for triggering. 
Adapting such a circuit so that a log- 
ic-level de signal can turn an ac load 
on and off typically requires using a 
small slave triac, a high-voltage tran- 
sistor, and a handful of passive com- 
ponents. The circuit shown adds just 
a single inexpensive plastic transis- 
tor to the basic relaxation oscillator 
type of triac triggering arrange- 
ment, yet allows a logic level input to 
fully control the output (Fg. 1). 

With the transistor turned on, the 
triac is gate-triggered in the usual 
manner: C, charges through R, until 
the breakover voltage of the diac is 
reached. The diac then fires, deliver- 
ing a high-current pulse to the triac, 
abruptly turning the triac on. With 
the transistor turned off, the charg- 
ing of the capacitor is spoiled, and no 
high-current pulses are delivered to 
the triac. 

Because the diac’s breakover volt- 
age is about 30 V, a current will al- 
ways flow through it, limited only by 
resistor R,. To keep that trickle of 
current from triggering a sensitive 
triac, resistor R, is added to divert it. 

If the de control signal at “A” is 
negative instead of positive, as as- 
sumed here, the 2N4123 npn transis- 
tor can be replaced by an equivalent 
pnp device—a 2N4125, for example. 

In addition to simple on/off opera- 
tion, this approach to triac control 
can provide three levels of power— 
off, half power, and full power— 
from a two-bit logic input (Fig. 2). 
The circuit’s operation is summa- 
rized in the truth table in Figure 2. If 
input B = 0, the output of inverter 
IC,p (K) is driven high, applying a de 
signal to the base of Q,. That turns 
on the triac for the full ac cycle as 
seen in Figure 1. 

Half-power operation is obtained 
when inputs A and B equal 0 and 1, 
respectively. That keeps the inverter 
from turning Q, on but causes the 
output of gate IC,, (J) to stay high. 
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Consequently, the positive half-cycle 
pulses of ac power can be coupled 
through resistor R, and diode D, to 
its base. 

If both inputs A and B equal 1, no 


“A” input o 


Common o 


triggering action takes place 
through the inverter, and the posi- 
tive half cycles are diverted to the 
(now low) output of gate IC,, 
through diode D,. As a result, the 
transistor remains off during the en- 
tire power cycle, and the triac isn’t 
triggered at all. 

The circuitry of Figure 2 includes a 
line-operated power supply—con- 
sisting of R;, rectifier D,, Zener di- 
ode D,, and filter capacitor C,.0 


Ac load 


Ry 
22k, 1/2W 


MT, 


Triac 
Teccor 
02004F31 


L, Acinput L, 


side of the ac line allows a logic-level signal to control this triac power circuit. Resistor R, is 


| 1. THE SINGLE TRANSISTOR connected between the capacitor and the common 


also provided to prevent false triggering of the triac by the trickle current through the diac. 


1/4 CD4011B 
1/4 CD4011B 


Q, 
2N4123 


Triac 
Teccor 
02004F31 


Teccor HT32 
R, 
100, 1/4W 


L,  Acinput Ly 


circuit, as indicated in the truth table. R;, D,, D;, and C, form a power supply for the logic 


- 2. THREE POWER LEVELS are supplied by the two logic inputs of this enhanced 


IC. They can be omitted if another source of low voltage is available. 
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= cp cp ADJUST TEMPCO 
2 2 IN SIZE AND SIGN 


MICHAEL A. WYATT 
Honeywell Inc., 138350 U.S. Hwy. 19, M.S. 931-4, 
Clearwater, FL 34624; (813) 539-5653. 


eroing out temperature varia- 

tions on a production line is a 

challenging task when the de- 

vice to be compensated has a 
temperature coefficient that varies 
in both magnitude and sign from unit 
to unit. 

This simple circuit can meet the 
challenge (see the figure). It’s inex- 
pensive and delivers an output volt- 
age with a tempco that can be adjust- 
ed from-10 to +10 mV/°C for the val- 
ues shown in the diagram. 

The heart of the compensator is 
the Analog Devices AD590 tempera- 
ture transducer, which may be locat- 
ed remotely if desired. The device 
produces a current proportional to 
the absolute temperature with a 
scale factor of 1 »A/Kelvin. Resistor 


ALMOST ANY TEMPCO Whether it be positive, negative, or zero, can be set with 
this inexpensive, simple circuit. For the values shown, the output is zero at 25°C and exhibits 


R,, and the-15-V supply to which it’s 
connected sink a current equal to the 
room-temperature AD590 current of 
298.2 pA. 

This allows the circuit’s operation 
to be centered at about 25°C (298.2K). 
Other room-temperature values can 
be accommodated by simply chang- 
ing R,.. 

The maximum magnitude of the 
circuit’s temperature coefficient (V,) 
equals the parallel combination of 
R,<, Reet» and optional resistor R, 
multiplied by the AD590 scale factor 
of 1 wA/K. For the values shown in 
the diagram, including an R, value of 
14.3 kQ, that maximum magnitude is 
10mV/°C. 

Potentiometer R,.,, resistors R, 
and R,, and the two op amps form an 


a tempco of between -10 and +10 mV/°C depending on the position of the wiper of R,,,,. 


= cp) 6p ENVELOPE DETECTOR 
D 2 3 IS VERY SIMPLE 


THOMAS J. SCHUM 
Squires Communications Inc., 360 Herndon Pkwy., Suite 1900, 
Herndon, VA 22070; (703) 709-7090. 


mong the basic decisions 
that designers of communi- 
cations gear and many oth- 
er types of equipment must 
make is whether to use envelope de- 
tectors or synchronous detectors in 


EE. EC TF REO NTC 


their receivers. Envelope detectors 
are simpler and less expensive but 
have non-zero rectification thresh- 
olds. Synchronous detectors are 
more complex yet they offer much 
higher sensitivity. This two-transis- 
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IFD WINNER 


IFD Winner for 
January 23, 1992 


Jerald Graeme, Burr-Brown 
Corp., P.O. Box 11400, Tucson, AZ 
85734; (602) 746-7412. His idea: 
“Feedback Linearizes Current 
Source.” 


Read the Ideas for Design in this 
issue, select your favorite, and cir- 
cle the appropriate number on the 
Reader Service Card. The winner 
receives a $150 Best-of-Issue 
award and becomes eligible for a 
$1,500 Idea-of-the-Year award. 


amplifier with a gain that varies lin- 
early from -1 to +1 as the potentiom- 
eter wiper moves from bottom to top. 
That amplifier buffers and scales V,, 
so that the compensator’s output, 
V,., can be adjusted over the range of 
-10 to +10 mV/°C (if R, is omitted, 
the range is approximately -33 to 
+33 mV/°C).0 


tor circuit (see the figure) provides 
the best of both worlds: It offers the 
virtually zero rectification threshold 
of a synchronous detector, but with- 
out the complexity. 

The circuit is an amplifying full- 
wave envelope detector that has two 
transistors connected in parallel ex- 
cept for their bases, which are driven 
by RF signals that are 180° out of 
phase. For biasing purposes, the two 
transistors are treated as a single 
class-A device. 

This method of driving the transis- 
tors out of phase with one another 
has two main effects. First, thanks 
to emitter coupling between the 
transistors, this type of detector 
smooths the portion of the conduc- 
tion function near the zero crossing, 
where control passes from one tran- 
sistor to the other. 

Second, due to collector coupling, 
the circuit eliminates the positive ex- 
cursions of the output, allowing only 
the negative half of the amplified 
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detector operates well on low-level 
signals that are below the base-emit- 
ter reverse breakdown voltage of the 
transistors—typically less than 5 V 
pk-pk. 

Because the detector can amplify, 
it can be made extremely rugged by 
keeping the average input voltage 
below 0.1 V and by placing clipping 
diodes across the RF input, as shown 
in the diagram. 

As the RF level goes down, tran- 
sistor matching becomes increasing- 
ly important. However, at normal 
levels, such as those encountered in 
conventional diode detector designs, 
simply using two transistors of the 
same type is sufficient. 

Because the detector threshold is 
virtually nonexistent, it presents a 
highly linear RF load to the final i-f 
stage. That feature, together with 
SIMPLE YET SENSITIVE, this amplifying full-wave detector circuit has an the fact that the detector can work 
almost zero rectification threshold. It presents a highly linear RF load to the final i-f stage. with very low level signals, can sig- 
The gain for the collector output is given (approximately) by r,/r,. The emitter output gain nificantly simplify the design of the 
is slightly less than unity. last i-f stage.O 


Touch Dale 


For Brighter Ideas In Display Communication 


When just any display won't do, ; . a And something more: You'll get 
touch 402-563-6506. You'll get: j sj immediate focus on your applica- 


# Bright easily-viewed DC plana P si tion from people who've designed 


hundreds of application-specific 
displays for out-of-the-ordinary 
1 situations. If experience, plus 

* Innovative infrared touch panels to B= concern for your project goals, is 
fit almost any flat panel technology. CHEE ft | © important, get in touch with Dale. 


Dale Electronics, Inc., 1122 23rd Street, Columbus, NE 68601-3647, Phone 402-563-6506 
A COMPANY OF 


modules in versatile dot matrix or 
segmented formats. 


DALE 
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lash memories represent the fastest growing segment of 
the nonvolatile memory market. Revenues for these memo- 
ries are still small, however. With sales of portable and 
notebook computers surging, flash memory on cards holds 
the promise of making these machines faster, lighter, more compact 
and rugged, and less power hungry. More flash memories are being 
put to work in embedded applications such as in disk controllers, laser 
printers, telecommunications, robotics, and automotive uses. 

Flash accounts for less than 6% of sales of nonvolatile memories 
worldwide. Yet revenues for flash memories grew 61% over the previ- 
ous year, according to The Nonvolatile Memory Market report from 
Electronic Trend Publications, a Saratoga, Calif, market research 
company. 

Flash memories, now at 4 Mbytes, are seeing increasing capacity 
with each new generation. Equally important, the new 3.3-V flash 
memories will help designers of portable systems. Still pricey, flash 
products will eventually drop in cost. Flash memory revenues are 
expected to increase from $121 million in 1991 to $1.85 billion by 1996, 
a compound annual growth rate of nearly 73%. 

Looking at the overall nonvolatile market, more than $2.2 billion 
worth of nonvolatile memory components were sold worldwide last 
year. Revenues grew just 3.1% compared with the previous year be- 
cause of falling prices and flat sales for EPROMs, which still make up 
the largest market sector. 


FLASH MEMORY MARKET 
IS POISED TO TAKE OFF 
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QUICK NEWS: 


ricks and techniques for successful linear designs are 
among analog design topics covered in a one-day applica- 
tion seminar to be held in 34 cities throughout the U.S. and 
Canada through May and June. Other topics are op amp 
subtleties, single-supply low-power systems, and high-speed applica- 
tions. The $20 admission includes lunch, a 700-page design and appli- 
cation handbook, product samples, and a set of Spice models on disk. 
Contact Analog Devices, One Technology Way, P. 0. Box 9106, Nor- 
wood, MA 02062-9106; (800) 262-5643 or (617) 937-1430. CIRCLE 451 


eminars on designing with switching power supplies will 
be held at various sites worldwide throughout May and 
June. Topics include optimizing control loops, load sharing 
with parallel power supplies, and spice modeling of 
switching supplies. Given by Unitrode Integrated Circuits, the semi- 
nars emphasize practical aspects of switching supply design, at an in- 
termediate technical level. Seminar participants receive a copy of 
Unitrode’s 340-page manual. Seminar fees vary by location. Contact 
Unitrode, 7 Continental Blvd., P. 0. Box 399, Merrimack, NH 03054- 
0399; (603) 424-2410; fax (603) 424-3460. CIRCLE 452 
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EDUCATION 


four-day introduction to the C++ programming lan- 
guage is among the classes offered by the Microtec Re- 
search Technology Training Center around the U.S. 
throughout 1992. Others are one-, three-, and four-day ex- 
ploration of the Microtec Tesearch Toolkit. Courses emphasize needs of 
real-time and embedded system developers. Lab exercises make up at 
least half the time in the training courses. Tuition ranges from $300 
for a one-day toolkit overview to $1000 for a four-day introductory 
C+ + series. Lunch and refreshments are included. Contact Barbara 
Vienna, 2350 Mission College Blvd., Santa Clara. CA 95054; (800) 950- 
5554, (408) 980-1300; fax 982-8266. CIRCLE 453 


hibition covers distributed computing and the X Window 

System. To be held at the San Jose, Calif., Convention 

Center June 15-19, Xhibition showcases distributed data- 

bases, three-dimensional applications, and user interface 
programming with seminar tracks for managers, application develop- 
ers, and technology planners. For seminar prices or further informa- 
tion, contact Xhibition 92 Registration, 106 Wisteria Way, Mill Valley, 
CA 94941; (415) 388-7506. CIRCLE 454 
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OFFERS YOU 


CANT REFUSE 
free newsletter illustrates how to 
simulate circuits incorporating 
silicon-controlled rectifiers using 
Spice. The Intusoft Newsletter 
gives a practical example of an RF oscillator 
simulation and covers how to convert data- 
sheet parameters into Spice model parame- 
ters. The newsletter also demonstrates how 
new Spice models for RF bipolar junction 
transistors and ferrite beads can be created. 
To receive a copy, contact Charles Hymowitz, 
Intusoft, P. O. Box 710, San Pedro, CA 90733- 
0710; (310) 833-0710; fax (310) 833-9658. 
CIRCLE 455 


start-up company garnering sup- 

port for the PEX three-dimen- 

sional graphics standard is offer- 

ing its PEXtk graphics library 

free through the MIT X consortium. The 

PEXtk graphics library targets developers of 

mechanical CAD, scientific visualization, and 

other 3D applications. Similar to Silicon 

Graphics Iris GL, PEXtk makes it easy for 

developers to port their applications to the 

PEX protocol. A complete source code version 

of PEXtk 1.0 is avilable free from the MIT X 

consortium. For details, contact SHOgraphics, 

1890 N. Shoreline Blvd., Mountain View, CA 
94043; (415) 903-3880; fax (415) 903-2420. 

CIRCLE 456 


n application note, Digital Signal 
Processing Fundamentals, ex- 
plains how engineers can develop 
powerful PC-based data-acquisi- 
tion and analysis systems using DSP technol- 
ogy. The note discusses DSP from a hardware, 
software, and applications point of view. A 
second note, Digital Signal Processing Hard- 
ware, explains the basics of DSP boards and 
their use in real-time tasks. To request a copy 
of DSP Fundamentals (part no. 430201-01) or 
DSP Hardware (part no. 340223-01), contact 
National Instruments at 6504 Bridge Pt 
Pkway, Austin, TX 78730-5039; (512) 794-0100 
or (800) 433-3488; fax (512) 794-8411. 
CIRCLE 457 


ortec’s free slide rule calculator 
eases calculating the heat load 
inside an industrial control en- 
closure. The slide rule shows the 
enclosure’s BTUH gain or loss based on the 
interior and exterior temperature differen- 
tial and the effective square footage of the 
enclosure. The reverse side of the rule lists 
Vortec’s cooling systems. For the calculator 
or for more information, contact the company 
at 10125 Carver Td., Cincinnati, OH 45242; 
(800) 441-7475. CIRCLE 458 


QUICKLOOK 


Perspectives on Time-to-Market 


BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
Cupertino, Calif.; (408) 446-4458; fax (408) 253-6085 


et’s explore using the product classification matrix to help 

guide development strategy. How should product develop- 

ment money be allocated over the matrix? Which cells should receive preferen- 
tial treatment? Should certain cells be avoided? Do the following: 


1. Position products that generate revenue on the classification matrix. 

2. Identify the profit dollars produced by each product and determine the total for each cell. 
Look ahead at least two years. Produce a classification matrix for each quarter. 

3. Position products currently under development, that are at least partially staffed, on the 
classification matrix for each quarter. 

4, Forecast the expected profit dollars each new product is expected to generate and 
determine the profit total for each new cell. Look into the future at least two years. Produce 
a classification matrix for each quarter. 

5. Integrate the information from steps 2 and 4. Produce an integrated classification matrix 
for each quarter. 

6. Analyze the trends from quarter to quarter and from year to year. 


Here’s what I see in most organizations that follow this advice: First, present funds are 
derived from me-too products; second, most new product efforts are focused on the me-too 
cell; and third, they don’t really like being in this situation. The view of reality produced by 
this exercise stings; most organizations begin to see their vulnerability! A typical analysis 
might shown present profit dollars to be distributed as follows: 


T = June 1992 Total sales: $100 million 
90% me too 

10% derivative 

0% next-generation 

0% first of a kind 


The first pass look two years into the future has the following distribution: 


T = June 1994 Total sales: $95 million 
95% me too 

5% derivative 

0% next generation 

0% first of a kind 


Do you see the potential problem? Is this an indication that this product development or- 
ganization is stuck? Have they gotten too good at hitting singles and following incremental 
product development strategies? A more enlightened portfolio might look like: 


T = June 1994 Total sales $150 million 
50% me too 

30% derivative 

20% next generation 

0% first of a kind 


In this scenario, the organization developed the insights needed to move from being just 
a me-too organization to one that has distributed new product development capability. They 
can give you a me-too, a derivative, or a next generation. They now think in terms of 
working both the product and the market axis of the product classification matrix. Given a 
little more time, don’t be surprised if a first-of-a-kind product appears. When your organi- 
zation has its product portfolio distributed across the classification matrix, then you know 
you can do true accelerated, concurrent engineering. 
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WHAT’S NEW 


Sharp's exclusive three-dimen- passive color displays. The prod- 
sional film compensation process, uct offers VGA-quality resolution, 


No MATTER HOW YOU LOOK AT IT, SHARP S the display achieves high bright- —_a response speed of 450 ms and 
NEW PASSIVE COLOR DISPLAY REALLY SHINES. ness, superior color saturation contrast ratio of 13:1, with mouse- 


Today's exploding growth 
in notebook computer sales is 
matched only by the almost diz- 
zying array of improvements in 
compatible flat panel displays as 
manufacturers slim down, lighten 
up and improve the aesthetics 
of notebook compatible displays, 
while expanding screen size. 

One of the latest break- 


throughs from Sharp is a super- 


and excellent contrast without compatible speeds and even 


efficient passive matrix color the viewing distortion typically higher contrast 


display whose viewing quality associated with ratios to be 


leapfrogs anything previously available 
available in its class. soon. 

The new LM64C031 passive 
color LCD provides the compact 
size, light weight and low power 
consumption of traditional passive 
displays — for about half the price 
of equivalent TFT color models. 
At the same time, thanks to 


IMAGINATION AT WORK 


MAKING IT BIG WITH TFTs 
TAKES VISION AND 
ENORMOUS INVESTMENT, 


SHARP IN THE U.S.A. 


of thousands Sharp has SHARP: NOW A MAJOR 
of transistors. demonstrated an U.S, MANUFACTURER. 


of hundreds 


Thanks to its early and 
continual investment in the 
manufacturing process, Sharp 
supplies some 70% of the world’s 
thin film transistor (TFT) displays. 
TFT’s compact, light, energy- 
efficient package provides color, 
clarity and full-motion video 
equal to or better than CRTs. 

Sharp’s new flagship TFT 

manufacturing plant in Tenri, 
Japan, incorporates the cut- 
ting edge in the “giant scale 
integration” tools required 
to produce 
virtually flaw- 


less matrices 


New advance- | unprecedented 

ments in commitment to its U.S. custom- additional $30 million invest- 
photolithography, chemical ers by augmenting IC research ment in LCD production. 
vapor deposition and fusion- and development activities at The first Japanese company 
drawn glass continue to keep the company’s new facility in with an LCD manufacturing 
Sharp the quality leader in a Camas, Washington, with an operation in the U.S., Sharp 


market expected to grow to is now able to 


$3.1 billion by 1995. assure the fast- 


est response 


and repair time 
possible, backed 
by the largest 
support team 


in the country. 


# LARGER, CLEARER 


FROM SHARP MINDS 
COME SHARP PRODUCTS” 
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FIRST PERSON 


THE CHIPS WHOSE 
TIME HAS COME, 


BY CHUCK HASTINGS 
MARKETING/APPLICATIONS MANAGER 
FIFO AND SPECIALTY MEMORIES 
SHARP MICROELECTRONICS 
TECHNOLOGIES, INC. 


If some of the gold-rush 
glamour has worn off the elec- 
tronics field today, as compared 
to the entrepreneurial ’80s, the 
same can't be said for the First- 
In, First-Out (FIFO) memories 
which serve as data buffers 
between systems operating 
at different speeds. 

Why? Because these never 
were glamour parts in the first 
place — never the parts that 
show up in the block diagram 
on system designers’ black- 
boards. As often as not, the 
lines in between these blocks 
turn into FIFOs. 

Nevertheless, the “unglam- 
ourous” FIFOs have proven to be 
the right parts at the right time. In 
some ways, their evolution is the 
gating factor in the convergence 
of higher system performance 
with greater design efficiency. 

The greater availability of 
“open system” components gives 
system designers the freedom 
to draw parts from off the shelf, 
instead of designing them from 
scratch. But it’s the FIFOs which 
compensate for mismatches in 
data rates, word widths and 
synchronization between 
those high-profile 
intelligent engines. 

Similarly, FIFOs 
serve the trend to 


greater partitioning 
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Sharp Electronics Corp. 
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of design tasks among people 


and teams, expediting the even- 
tual interfacing of subsystems 
and components simply and 
economically. 

Ultimately, the measure of 
a FIFO like Sharp’s new 36-bit 
bidirectional LH5420 — the 
first and only true system-level 
FIFO to date — is how little 
time, money, board space and 
special attention it gobbles 
up during the hardware 
development process. 

As a low-profile supporting 
player, the feature-packed 
LH5420 is a huge success — 


proof that FIFOs are alive and 


well, and — given the decidedly 


less glamourous alternatives — 


just the stuff which the no-non- 


sense design environment of 


the 90s is meant to build on. 


THE SHAPE OF THINGS TO COME 


PRICELESS PREVIEWS. 


the world’s largest; a 
1024 x 36 unidirec- 
tional FIFO with the 
most fully synchronous 
feature set available; and a 

20 ns Static RAM in a 04K x 
18 configuration. For your 
free copy of the 91/92 
Memory 
Data 
Book, 
or for 
other 


informa- 


tion 
about Sharp IC, Opto and 
LCD components, call your 


regional Sharp office listed 


at right. 


now under development: a 32M Mask ROM, for example 


The latest issue of Sharp's Memory Data Book includes 


several “sneak previews” of Sharp memory components 


N. American Headquarters: 
Camas, WA 
Ph (206) 834-2500, Fax (206) 834-8903 


West 
Northern CA: San Jose, CA 
Ph (408) 436-4900, Fax (408) 436-0924 


Southern CA: Carson, CA 
Ph (213) 637-9488, Fax (213) 631-2945 


Central 

Texas: Irving, TX 

Ph (214) 929-0999, Fax (214) 929-0958 
Texas: Houston, TX 

Ph (713) 955-9909, Fax (713) 955-9910 


Midwestern 


Illinois: Romeoville, IL 
Ph (708) 759-8555, Fax (708) 759-6319 


East 

Northeast: Burlington, MA 

Ph (617) 270-7979, Fax (617) 229-9117 
East Coast: Lawrenceville, GA 

Ph (404) 995-0717, Fax (404) 995-0622 
Canada & Upstate NY: Fairport, NY 

Ph (716) 223-5141, Fax (716) 223-0930 


New 46-BIT 


FIFO MERGES 
MOST-ASKED-FOR capability provides an ideal 
FEATURES. thoroughfare between 


independent, intelligent 


processors of differing word 

Vari i 
/ariously described as widths and/or clock speeds. 
“data accordions” or “logical Now, Sharp's new 36-bit syn- 
rubber bands,” FIFO (First-In, chronous, bidirectional LH5420 


First-Out) represents the 


i RING THE 
_ WISH LIST. 
E LH5420 COMES 
D WITH FEATURES 
DESIGNERS TOLD 
ARP THEY WANTED IN 
A FULL-WORD-WIDTH 
INCLUDING ON-THE- 
PARITY CHECKING, 
D-WAY MAILBOX 


evolution of 
FIFOs from 


ryte-sized to 


memories 
serve as data 
buffers be- 
tween differ- 
ent CPUs 


system-wide 

solutions. No 
running at dif- onger a mere 
ferent speeds, riece part, 
or between the LH5420 


controllers randles 


iS REQUEST/ 
DGE SIGNALS 

D PROGRAMMABLE 
'-FULL AND ALMOST- 
FLAGS. IT IS 

LE WITH CYCLE 


and their system-level 


oroblems, 


peripheral 
equipment. allowing even 
This data-rate- the most high- 


erformance 


matching 


systems to be interconnected by 
efficient data “superhighways.” 

Designed to meet the wish 
lists of top system designers, the 
LH5420 offers bidirectional, two- 
way “funneling/defunneling” 
from a 32-bit bus to a 16-bit or 
an 8-bit bus, with two-way parity 
checking built in. 


Fully synchro- 


nous, the 36-bit PORT A 
LH5420 also is - 
able to provide 
full-word-width, PORT A 
CONTROL 


two )-Way 
communications 
between most 32-bit processors. 
By replacing eight or more 
standard byte-wide FIFOs, the 
LH5420 saves real estate, sim- 
plifies the design process and 


accelerates system performance. 


Its full-word width helps elimi- 


nate the problems of race 
conditions, metastabilities and 
speed differentials of side-by- 
side partial-word FIFOs. 

The newest addition to 
Sharp's broad line of FIFOs — 
including both small-capacity 
(“shallow”) and large-capacity 


(“deep”) buffer memories — 


FIFO 1 wd 
PORT B 
1/0 
READ FIFO 2 WRITE 
PORT B 
CONTROL 


the LH5420 represents the 
industry's first system-level 
FIFO, requiring no external glue 
to integrate. It is available from 


Sharp for immediate delivery. 


QUICKLOOK 


TALES FROM A SKUNK WORKS 


he assumptions and models that govern the management of business and 
product development in America are subtle, unstated, and often unconscious. 
Deeply ingrained in our training and industrial infrastructure, these assump- 
tions are antithetical to skunk works and fast cycle teams. 

In the early 20th century, complex products were built by skilled craftsmen. As in the 
days when skilled artisans made suits of armor, so it was with technical devices in the 
early part of this century. Adolph Hitler thought that he could win World War II despite 
U.S. industrial strength, because we lacked enough craftsmen to make optical gunsights 
in large volume. He was wrong. 

Why? The name Frederick Taylor is little known today. Yet his contributions created 
the environment in which we still function. Taylor's methods let the U. S. lead the world. 
He found that the most complex tasks could be broken into sequences of trivial steps that 
could be performed by unskilled labor. His revolutionary paradigm allowed the U. S. to 
produce enormous quantities of optical gunsights, electronics gear, aircraft, and ships. 
Later it allowed prosperity and high salaries for blue collar workers. 

Taylor process products were seldom the best, but they were good enough and were 
produced (and marketed—that is another story) in such large volumes that their impact 
was overwhelming. Even in World War II, other nations often had “best of breed” prod- 
ucts. They initially had superior rifles, fighters, tanks, battleships, submarines, and 
torpedoes. But ours were adequate, and they were legion. So we won that war. 

As in a science fiction tale, we have encountered aliens with superior technology. This 
time it is not a weapons technology, but better methods for managing businesses and de- 
veloping products than Taylor's. We invented these methods, but the aliens perfected and 
exploited them. 

Companies using Taylor’s models don’t care much about skill, talent, or multidisci- 
plined teams. They want obedient workers and don’t want them to think. The bosses think 
and the workers mindlessly toil. 

Foreign companies complain that it is difficult to find skilled workers, but we don’t. 
Highty percent of U. S. employers are satisfied with the output of our K-12 schools, though 
the data proves we lag the industrialized world; 98% never look at high school transcripts. 

This attitude extends to professionals and middle management. In most U.S. firms 
engineers and other professionals are expected to do what they are told, while middle 
managers implement policy set from above. In companies where the traditional models 
prevail, it is rare for skunk works and their leaders to prosper. 

Skunk works and fast cycle teams can’t function under the Taylor model—it kills them. 
They need the active support and shelter of the CEO. As yet only a few leading U. S. firms 
possess such leadership. These will be the winners. 


John D. Trudel lectures and provides business development consulting. Trudel is 
Sounder and director of The Trudel Group, 52001 Columbia River Hwy., Scap- 
poose, OR 97056; (503) 690-3300; fax (503) 543-6361. He is also the author of 
High Tech with Low Risk. To order High Tech, phone Eastern Oregon State College at 
(503) 962-3755. 


s many users of PCs, laptop, and notebook computers discover, without a connection 
device, transmitting isn’t possible from public pay phones, multiline, PBX systems, 
and many hotel telephones. Unlimited Systems’ acoustic coupler performs at be- 
tween 2400 and 9600 baud. The Konexx Koupler runs off a 9-V battery, which sup- 
plies at least 50 hours of modem transmission. The coupler has a list price of $149. Contact Un- 
limited Systems Corp., 5555 Magnatron Blvd., Suite J, San Diego, CA 92111; (619) 277-3300; fax 
(619) 277-3305. CIRCLE 459 


irusNet, which protects PCs and LANs, is integrated with security, menu, and in- 
ventory software. From Safetynet Inc. VirusNet uses a disk scanner to locate vi- 
ruses on floppy- and hard-disk drives. The scanner also detects and removes such 
viruses as Michelangelo and Stoned. The software sells for $49. Contact Safetynet 
Inc. 14 Tower Dr., East Hanover, NJ 07936; (908) 851-0188. CIRCLE 460 
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DiD YOU KNOW? 


... that despite 40 years of predictions of en- 
gineering shortages, no projects have been 
canceled because of a lack of technical talent 
and no projects have been failures due to a 
lack of technical expertise. 


Testimony by Billy Reed to the Subcommittee 
on Investigation & Oversight of the House 
Science, Space, and Technology Committee 


... that about 90% of the 14.4% foreign market 
share in Japan is made up of U.S.-based semi- 
conductor company sales there. In world mar- 
kets outside Japan, U.S. semiconductor com- 
panies have a 56% share vs. 22% for Japan- 
based companies. A 1 percentage point in- 
crease in Japan’s $20.9 billion market equals 
$209 million in additional revenues for U.S. 
companies and creates about 1000 jobs for 
American workers. 


Semiconductor Industry Association 


Which technical books are the most 
popular in Silicon Valley? 


| ELECTRONICS: 


EM Noise Reduction Techniques in 
Electronic Systems, 2nd ed. by Henry W. 
Ott. John Wiley & Sons, 1988. $51.95. 

EA PSpice & Circuit Analysis by John 
Keown. Macmillan Publishing Co. 1991. $25. 
EM Fax: Digital Facsimile Technology & 
Applications by Kenneth McConnell. Artech 
House, 1992. $78. 

EM The Art of Electronics, 2nd ed., by 
Paul Horowitz and Winfield Hill. Cambridge 
University Press, 1990. $59.95. 

E§ Wire and Cable for Electronics: A 
User’s Handbook by Neil Sclater. T. A. 
Books, 1991. $29. 95. 


COMPUTER SCIENCE: 


ER C+ + Programming Language, 
2nd edition, by Bjarne Stroustrup. 
Addison-Wesley, 1991. $34.50. 

EA Tog on Interface by Bruce Tognazzini, 
Addison-Wesley, 1992. $26.95. 

EM Object-oriented Design with 
Applications by Grady Booch. Benjamin- 
Cummins, 1991. $46.25. 

(4 C+ + Primer, 2nd edition by Stanley 
B. Lippman. Addison-Wesley, 1991. $32.25. 
ES Programming Perl by Larry Wall. 
O'Reilly & Associates, 1990. $29.95. 

This list is compiled for Electronic Design 
by Stacey’s Bookstore, 219 University Ave., 
Palo Alto, CA 94301; (415) 326-0681; fax (415) 
326-0693. 
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Performance Integrated MIPS Module 


40-Mz PIIVIM 


The easiest & lowest cost path 
to 33 MIPS and 6.5 MFlops* 
with 5,000,000 Transistors 
inside a Single VLSI Package 


*Double Precision LINPACK 


Actual Size 
144-pin PGA 
1.96x1.96" 


PIMM - 40 SG144C 


Contains MIPS RISC CPU, Floating Point Accelerator, Write, 
Read & Parity Buffer, 32KB Instruction & 32KB Data Caches 
Easy to Design-In 

Designers no longer have to contend with the high-speed cache bus or other 
high-frequency signals because they are integrated in PIMM’s VLSI package. 


PIMM also provides a fully flexible and simple interface that helps designers 
to build high performance workstations, servers, and embedded systems. 
Single Package with Minimum Board Space 

PIMM integrates a CPU, FPA, 32KB | & 32KB D caches, 8-word-deep write 


buffer, and a 32-word programmable read buffer in a 2-inch square package 
— thereby reducing board space and cost dramatically. 


Full MIPS Software Support 
Mature compilers and operating systems exercised on hundreds of thousands 
of production systems by dozens of manufacturers over three years. 


For more information call 
U.S.A. (408) 734-9000 
Europe 44-256-59585 


PERFORMANCE 


SEMICONDUCTOR CORPORATION 


610 East Weddell Drive, Sunnyvale, California 94089 


PEASE 
PORRIDGE 


Bos ’s MAILBOX 


Dear Bob: 

Congratulations on your Neal 
Award. 

It’s one thing to excel in circuit de- 
sign, but now in your column too! 
That’s a very rare combination. Your 
column is a refreshing departure 
from the stuffy, lightweight fare nor- 
mally encountered. Keep up the good 
work. 

Also, thanks again for plugging our 
multiplier in that earlier column. 
JERALD GRAEME 
Manager, Instrumentation 
Components Design 
Burr-Brown Corp. 

Tucson, Ariz. 

Let's all promote analog stuff, even 

if it's not linear. —-RAP 


Dear Bob: 

Congratulations on the Neal Award 
Certificate of Merit. Your columns are 
great. No matter who won, in my opin- 
ion you should have. 

Don’t belittle such certificates. 
They come in handy for covering ugly 
places on walls. And they can buy 
credibility with persons otherwise 
not sufficiently intelligent to listen to 
you. 

No money, too bad; you could have 
used it to buy some superconducting 
speaker wires! 

RONALD A. ROHRER 
Director of the Center for 
Computer Aided Design 
Carnegie-Mellon University 
Pittsburgh, Pa. 

Thanks, but I would have trouble 
splicing them. -RAP 


Dear Bob: 

I very much enjoyed your article in 
the March 5th issue describing Appli- 
cations Engineers. I think youhavede- 
scribed our profession perfectly. 


When “Field” is added to the title of 


Applications Engineer, it adds an- 
other dimension to the job. You can no 
longer let the phone ring in the hopes 
that the customer will give up. They 
have your number (pagers, voice mail, 


my home number). There is nothing 
quite like getting pinned to the coffee 
bar in a customer’s lobby to be nibbled 
upon by the ducks. 

I envy the inside position of being 
ableto godownthe hallto get theright 
answer to a question. And who can 
find time to write the Great American 
App. Note when half the day is spent 
being chased by the ducks on the cus- 
tomer’s factory floor. But at the same 
time, there is a great sense of satis- 
faction that comes with being able to 
solve the customer’s problem on the 
spot while looking for the next design- 
in opportunity. 

Beingin the field is a terrible job and 
awonderfulcareerallatthesametime. 
I wouldn’t trade my position in the 
“duck pond” for anything! Keep writ- 
ing your column. I always look forward 
to a good sanity break. 

GREG JURRENS 

Compagq Field Applications 
Engineering Specialist 
NEC Electronics Inc. 
Houston, Texas 

It's fun being an Apps. Engineer, 
but it's good to be able to take a break 
occasionally! —RAP 


Dear Bob: 

Just read Pease Porridge in the 
February 6th issue. Since the late ‘60s, 
I have had 25 W of power amplifier in 
seven cars with a speaker behind the 
front grille. 

I use this to tell drivers of faulty 
lights, no right turn where necessary 
(left turn in your case), “move over 
dum dum,” ete. In case of retribution, 
I usually look around to see where the 
voice originates. “Allo darlin’ ” to an 
old lady makes her day! “Oi mate!” 
makes pedestrians turn round, etc., 
etc. Great fun! 

DAVE ST. GEORGE 
St. George Electronics 
London, England 

A great idea! Even in California 
you can do this legally, but don't blast 
too loud. Check your local ordi- 
nances! —RAP 


VVHO 


DELIVERS THE 


SMALLEST 


WIS, 


THE FASTEST 
eel Se ef. 


At Pacific Hybrid, we do it all — and 
then some. Truth is, we can 
meet virtually all of your hybrid 
product needs, packing maximum 
performance into the smallest 
possible package — up to 10 times 
smaller than other technologies. 
Faster turnaround. 

Lower overall costs. 


Who could ask for anything more? 
Feel free: just call us at 


1-800-622-5574 Dept. ED2. 


PACIFIC HYBRID 


MICROELECTRONICS 
We do small miracles: 


10575 SW Cascade Blvd. Portland, OR 97223 
(503) 684-5657 FAX (503) 620-8051 
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TH 
CONVENIENT 
SOLUTION FOR x 
HIGH SPEED 
CACHE. 


Your new RISC or CISC design 


bit of performance you can out of that 
high-rewing CPU. 

You need cache, and fast. 

Bank on Cypress Semiconductor, 
the high-performance specialist. We've 
got the fast cache you need...no matter 
which processor is driving your system. 


Fast and Wide Cache Tags. 

For an ideal cache tag solution, select the CY7B180/ 
18] series. At 4K x 18, these high-integration, 12 ns parts 
are wider than any other solution at this performance. Design 
in more functionality with fewer tags and less performance- 
stealing glue logic. 

*In Europe fax your request to the above dept. at (32) 2-652-1504 or call (32) 2-652-0270. 

In Asia fax to the above dept. at 1 (415) 961-4201. © 1992 Cypress Semiconductor, 

3901 North First Street, San Jose CA 95134. Phone: 1 (408) 943-2600, Telex 821032 CYPRESS SNJ 


UD, TWX: 910-997-0753. SPARC is a registered trademark of SPARC International, Inc. Products 
bearing the SPARC trademark are based on an architecture developed by Sun Microsystems, Inc. 


Fast Cache RAMs. 

For cache RAM, our BICMOS CY7B173/174 parts work 
hand-in-hand with popular high-performance-CPUs. They've 
got a 14 ns max access delay and the on-chip counters you 
need to support either the 486 or the linear burst sequences 
of 68040 and 960 processors. 

When you’re working with the fastest CPUs around, 


call Cypress for your design-in needs. 
Call or fax your request today for your 


fact-filled Cache Data Pack. et CACHE 
met 
FAST CACHE HOTLINE: 1-800-858-1810*. 
Ask for Dept. C33. 
SS 2 Cypress 
Ss SEMICONDUCTOR 


PRODUCT INNOVATION 


IC MERGES 32-KBYTE FLASH 
EPROM WITH 
16-BIT MICRO 


EUROPEAN-DEVELOPED 
MICROCONTROLLER HAS 
EXTENSIVE PERIPHERAL 
SET AND CAN BE 
REPROGRAMMED E\VEN 
WHEN IN-SYSTEM. 


JOHN GOSCH 


uppose there’s a serious error in the firmware that a car maker has pro- 
grammed into a microcontroller for a series of vehicles. If that error leads to 
poor brake action or faulty engine control, the damage for the producer could 
be substantial—settling claims for compensation, as well as recalling the 
parts. Faulty ROM-based and one-time-programmable (OTP) controllers must be re- 
placed, and EPROM versions erased, reprogrammed, and sent back to the end user. 

All this will soon be a thing of the past. Two European companies, Germany’s Siemens 
AG and the Italian-French company SGS-Thomson Microelectronics, have jointly devel- 
oped a 16-bit microcontroller with an on-chip 32-kbyte flash EPROM. Using a personal 
computer, the customer can change the firmware via an interface, with the controller re- 
maining in the system. Thus, a systems designer or field engineer can update or correct 
the firmware without going to the trouble of altering the hardware. 

The new  flash- 


Internal flash 
EPROM 
(32 kbytes) 


1. BOTH A CPU and a 32-kbyte flash EPROM reside on the SAB88C166-5S/ST10F166 IC from Siemens and 
SGS-Thomson. The device also incorporates a capture/compare unit, a 10-bit ADC, five 16-bit general-purpose 
timers, and two serial channels. Hardware traps, protected instructions, and a watchdog timer, ensure high 


system security. 


Instruction 
and data 


External 
instruction 
and data 


EPROM controller is 
the first result of a co- 
operative deal the two 
companies made in 
; 1990. The device com- 
bines the 16-bit micro- 
controller SAB80C166 
from Munich-based 
: Siemens and the 32- 
kbyte flash EPROM 
‘ from SGS-Thomson in 
: Milan on the same 
chip. The German 
company calls the new 
controller the 
SAB88C166-5S; SGS- 
‘ Thomson has desig- 
nated it the ST10F 166. 

In addition to easy 
updating and correct- 
ing the firmware, the 
flash-based controller 
can serve as a design- 
in tool for Siemens’ re- 
cently announced 
SAB88C166-58, a 16- 
bit microcontroller 
with a 32-kbyte ROM. 


Internal RAM 


SAB80C166 CPU core (1 kbyte) 


= 
J 
is 
sc 
=> 

i—) 


wo serial 


Five general- 
channels 


purpose timers 
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fear 
MICROCONTROLLER/FLASH-EPROM IC 


In developing a product, it’s neces- 
sary to change the program to stabi- 
lize the code. Given its large number 
of programming cycles and short 
write/erase times, the flash-based 
controller can be used to quickly opti- 
mize the code. 

One U.S. chip maker has an- 
nounced a 82-bit microcontroller also 
with a 32-kbyte flash EPROM, but 
that device will not be available be- 
fore 1993. The 88C166/ST10F 166, on 
the other hand, will be available in 
sample quantities in a few months. 

The 32-kbyte flash EPROM (and 
the 32-kbyte ROM of the 83C166) 
meets the growing demand for more 
memory capacity in microcon- 
trollers. Today’s high-level lan- 
guages, RISC-like instruction sets, 
and the rising complexity of pro- 
grams and applications mean that 
more program lines are needed. 

Integrating non-volatile memory 
into a controller, instead of having 
memory external to it, offers several 
advantages. For one, at high fre- 
quencies an internal bus to an inter- 
nal memory reduces EMI. For anoth- 
er, an internal bus can handle a 
greater word length. Furthermore, 
an internal memory is space-saving. 
An external memory, on the other 
hand, calls for space on the circuit 
board, needs to cope with EMI, and 
impairs the performance of the 
88C166/ST10F166 because the exter- 
nal bus cannot handle as great a 
word length as can the double-word 
internal bus of the new device. 

With their internal 32-bit-wide bus 
systems, the new 16-bit microcon- 
trollers sport a performance compa- 
rable to that of a 32-bit microcon- 
troller. That’s because in one instruc- 
tion cycle it is possible to read not 
only one word with 16 bits, but a dou- 
ble word with 82 bits. If a program 
needs more memory than 32 kbytes, 
it’s useful to put the program’s time- 
critical parts, such as calculations or 
operating systems, into the internal 
memory, and non-time-critical parts 
into an external one. 

The 32-kbyte flash EPROM 
88C166/ST10F166 is a derivative of 
the Siemens’ SAB80C166-S high-per- 
formance 16-bit microcontroller. The 
latter, because of its high CPU per- 
formance, fast interrupt response 
time (400 ns), and intelligent periph- 
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eral mix, has gained wide acceptance 
in industrial, automotive, and tele- 
communications applications. 

Incorporating the best features of 
the 80C166, the flash-based control- 
ler achieves immediate processing 
by a four-staged bus pipeline and a 
20-MHz internal frequency. The 
CPU itself is register-oriented. The 
16 general-purpose registers can be 
arbitrarily put into the controller’s 1- 
kbyte RAM. The CPU supports sin- 
gle-cycle context switching. 

The high CPU power, good periph- 
eral mix, and short interrupt re- 
sponse time are features that should 
help the flash-based controller find 
many applications, particularly in 
automotive electronics. In that field, 
many events signal their demands 
for interrupt performance to the con- 
troller. The controller then priori- 
tizes these requests without any 
overhead and handles them quickly. 

The programmable interrupt sys- 
tem allows working with 16 priority 
levels, each divided into four groups. 
The 32 interrupt sources presently 
implemented enable flexible and 
transparent programming because 
each source is assigned a configura- 
tion register and an interrupt ad- 
dress. The interrupt system is advan- 
tageous in disk drives and mobile 
telephones, where many event-driv- 
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2. A SINGLE CHIP, the Siemens/SGS-Thomson SAB88C166-5S/ST10F 166 controller 
holds both a 16-bit microcontroller and a 32-kbyte flash EPROM. The device is made in a 1.2- 
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en tasks must be prioritized. 

In embedded control applications, 
it’s necessary to support the high 
CPU and interrupt performance 
with an appropriate set of on-chip pe- 
ripheral systems. The controller’s 
capture/compare (CAPCOM) unit 
with 16 programmable CAPCOM 
channels and two independent time 
bases can be used to generate a large 
number of pulse-width-modulated 
signals as needed for controlling, 
say, the ignition and injection pro- 
cesses in a combustion engine. 

The controller includes a 10-chan- 
nel 10-bit analog-to-digital converter 
with a 10-us conversion time, five 16- 
bit timers, and two serial channels 
with independent baud-rate genera- 
tors for providing parity, framing, 
and overrun error detection (Fig. 1). 
Hardware traps, protected instruc- 
tions, and a watchdog timer, ensure 
high system security. The controller 
can be operated in a power-down or 
idle mode for longer battery life in 
mobile-telephone applications. 

The high-end 16-bit controller and 
32-kbyte flash-EPROM combination 
opens new prospects on controller 
markets. “In the foreseeable future, 
this concept should win out over OTP 
and EPROM-only solutions,” says 
Thomas Staudinger, microcontroller 
product marketing manager in Sie- 
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Finally, engineering software that clears the 
way to problem solving without programming. 


void ser; 
int AY Aaa. S 

{ dnt stat, byte; 
/*serial polliy. 
byte=hpib_spoll ( 
TEE {oy tee) «3 


printf("SRQ Problem 


CSE UIsH 1a} 


if (statsd)j, { 
buffy [stat} = 


return; ) 


main () 


int busid> stat; 


stat=my_read(eid, on 


EN OUSs 
printf("Data from instrument: 
else printf("I/O read error\n"); 


Vx 


MTA, MLA; 


char command[MAXCHARS] ; 


busid=open("/dev/hpib7", O_RDWR) ; 
MTA=hpib_bus_status(busid, CURRENT_BUS_ADDRESS) 
MLA=hpib_bus_status(busid, CURRENT_BUS_ADDRESS) 
BULTON: Bit 4; 

"KM3020", 


stat .= 
sprintf (command, 


With HP VEE, 

you simply link the icons. 
Computers are great for problem 
solving, if only programming 
didn’t get in the way and slow 
you down. And now, it doesn’t 
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have to. Because the HP visual 
engineering environment (HP VEE) 
lets you solve problems without 
programming. 


With HP VEE, you explore solutions 
visually by arranging and linking 
icons on the CRT. Each icon rep- 
resents and executes a specific 
function for data collection, analysis 
—from simple mathematics to 
complex algorithms—and presen- 
tation. You don’t have to write a 
single line of code. 


There are two HP VEE software 
packages for prototyping, experi- 
mentation, and problem modeling. 
HP VEE-Engine, at $995*, is a 
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/* open raw HP-I 


+ 64; 
+ 32; 


octal digits: me 


general-purpose tool for analysis 
and presentation of existing data. 
HP VEE-Test includes HP VEE- 
Engine and adds extensive I/O 
capability, including soft panels 
and device I/O objects for $5,000*. 
So, if programming is keeping 
you from solutions, call 1-800- 
452-4844,** Ask for Ext. 2382, 
and we'll send you a brochure on 
clearing the way with HP VEE. 


There is a better way. 


¢ HEWLETT 
& PACKARD 
*ULS. list prices. 

** In Canada call 1-800-387-3867, Dept. 430. 
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mens’ Semiconductor Group. 
“Speaking for flash technology are 
reprogrammability, in-system pro- 
gramming, and the bank-erase fea- 
ture,” he adds. 

Compared to OTP controllers, 
flash-EPROM versions have several 
advantages: Flash EPROMs can be 
programmed up to 1000 times and 
programming is possible in-system. 
OTPs, by contrast, can be pro- 
grammed just once because they’re 
not erasable. If the firmware needs 
to be changed, OTPs must be re- 
placed. In the long run, Staudinger 
says that the flash-based controller’s 
price will approach that of OTPs. 

Flash-EPROM controllers also 
beat conventional EPROM versions 
in several respects. Being electrical- 
ly erasable, they can be erased in just 
one second. Furthermore, it’s possi- 
ble to erase specific memory sections 
in a so-called bank-erase operation. 
Conventional EPROM controllers, 
on the other hand, can be erased only 
with ultraviolet light, and that can 
take from 10 to 20 minutes. Bank- 
erasing is not possible. 

What’s more, EPROM versions 
have about ten times fewer program- 
ming cycles and require a special 
programming board, which in- 
creases the development costs. An- 
other disadvantage is the high price 
of the EPROM version’s ceramic 
package. In the future, as chip costs 
decline, the cost of the ceramic pack- 
age will become an ever greater 
price-determining factor. 

The 88C166/ST10F 166 convenient- 
ly supports a microcontroller’s de- 
velopment and prototyping phases. 
The developer can change the pro- 
gram up to 1000 times (up to 10,000 
times with the next generation of 
flash-based controllers) and thus op- 
timize the code. Without any waiting 
periods or mask alterations, the 
firmware can be stabilized until the 
mask has no more errors. Write 
times of 100 us per word or double 
word, and erase times of typically 1 
second, ensure fast alterations. 

With the flash-based controller in- 
stalled in the system, codes can be 
altered without new masks and 
hence without any waiting periods. 
This makes it possible to react faster 
to market demands. The flash-based 
controller also eases logistics prob- 
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lems. The same device can be used 
for development and production. 

The flash memory can be con- 
trolled in four different modes. The 
erase mode, in addition to its erase 
function, verifies that the cells were 
properly erased. Another mode is for 
checking for correct programming, 
and is part of the programming- 
mode’s task. The read-only mode 
processes the program, and an exter- 
nal mode is used to communicate 
with external memories. The 8k- 
word by 32-bit memory has redun- 
dant cells. A redundancy logic fea- 
ture checks whether the memory’s 
individual cell columns work correct- 
ly. In case of a fault, a redundant col- 
umn is picked. 

The memory is divided into four 
banks: one 2-kbyte, one 6-kbyte and 
two 12-kbyte banks. The two smaller 
banks store parameters and data 
while the two 12-kbyte banks store 
codes. The banks can be erased sepa- 
rately, a significant feature, especial- 
ly in automotive electronics for up- 
dating the firmware. For example, in 
engine-control applications, the firm- 
ware can be adapted to country-spe- 
cific regulations just by reprogram- 
ming part of the memory. While the 
two 12-kbyte banks contain the same 
program for all applications, the 
small memory banks contain the 
country-specific firmware. 

The flash-based controller can be 
programmed by a host—for exam- 
ple, a PC—and a programming card 
through a serial or parallel interface. 
Suitable programming cards will be 
available around mid-year. The cards 
can also be used as test boards. In- 
system programming is also possible 
with external memories or an on-chip 
bootstrap loader. The latter initiates 
the loading of program algorithms 
into an internal RAM. The algo- 
rithms contain routines for program- 
ming, erasing, and verification. 

Many users may wish to protect 
their firmware against unauthorized 
copying or altering. For this pur- 
pose, the controller has a read-pro- 
tection facility, which can be pro- 
grammed to ensure code security. 

The 880166/ST10F166 is made ina 
1.2-um CMOS n-well process with 
two metal layers and a double-polysi- 
licon gate (Fig. 2). Cell programming 
is based on hot-electron injection, 
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where the control gate and drain are 
set toa high potential, and the source 
to ground. The high drain voltage 
generates “hot” electrons, which the 
high control gate voltage pulls into 
the floating gate. 

The basis for erasing is the 
Fowler-Nordheim tunnel effect. To 
achieve it, the control gate is ground- 
ed while the drain is disconnected 
and the source is at a high potential. 
The high electric field between the 
floating gate and the source re- 
moves electrons from the floating 
gate. The memory’s data retention 
time is ten years. 

An extensive line-up of tools is 
available for the controller. In coop- 
eration with Siemens, the German 
company Tasking recently came out 
with a high-performance C compiler. 
In addition, there are tools that sup- 
port Modula-2 and Forth languages. 
Users can also resort to a macro-as- 
sembler, linker, library manager, 
and object-to-hex converter. The li- 
brary is supplemented by support 
tools, such as debugger boards, sim- 
ulators for the CPU and the on-chip 
peripherals, and real-time in-circuit 
emulators from well-known soft- 
ware and hardware producers.U 


PRICE AND AVAILABILITY 
The Siemens/SGS-Thomson SAB88C166- 
5S/ST10F 166 16-bit 32-kbyte flash-EPROM 
microcontroller comes in a plastic 
BQFP100 package and will be available in 
sample quantities during the second half 
of this year. Volume production will start 
in early-1993—the device will then be 
available also in a plastic MQPF100 pack- 
age. Sample price is about $110 each. In 
1993, the price will be $52 each in quanti- 
ties of 1000 units. The Siemens 
SAB83C166-5S 32-kbyte ROM-based 16-bit 
microcontroller will be available in vol- 
ume quantities around mid-year for 
about $47 each in quantities of 1000 units. 
In the U.S.: Siemens Components Inc., 
2191 Laurelwood Rd., Santa Clara, Calif: 
95054; (408) 980-4583. SGS-Thomson Micro- 
electronics, 1000 E. Bell Rd., Phoenix, 
Ariz. 85022; (602) 867-6228. CIRCLE 512 
In Europe: Siemens AG, Semiconduc- 
tor Group, P.O. Box 801709, D-8000 Munich 
80, Germany. Tel.: (089) 4144-5320. Fax: 
(089) 4144-8473. SGS-Thomson Microelec- 
tronics, I-20041 Agrate Brianza, Via C. 
Olivetti 2, Italy. (039) 39-6035-597. 
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ORE SIGNS OF THE TIMES. 


The signs of the times are everywhere. Designers are 
demanding greater speed and greater functionality at 
lower cost. And they're turning to Headlands Virtual 
Cache™ 486 Chip Set and Windows Express™ Local Bus 
VGA for unbeatable price/performance. 


HTK340 
Virtual Cache” 486 Chip Set 
Team up Headland’s HTK340 Virtual Cache 486 
core logic chip set with Intel’s new super-fast 486DX2. 
The result is a blistering 
29.3 MIPS—without 
external cache. With 


special features like 


(486DX2) + (HTK340) = 29.3 MIPS 

POWER METER 1.7 

byte gathering write buffer and out-of-order operations, the 

HTK340 offers the best price/performance in the business. 
and Technology Inc 


and Windows Express 
J product names are trademarks o 


1992 He 
r rademarks of Headland Technology Inc. All other 
gistered trademarks of their respective companies 
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HT216-32 
Windows Express” Local Bus VGA 


With Headland’s HT216-32 local bus, commands 


WINMARK = 8.1M 


Windows Express local bus graphics controller will boost 


and data are transferred at speeds 


up to 33MHz. By incorporating 


Windows” raster operations, the 


the performance of Windows applications significantly— 
as much as four times faster than SVGAs. Without a 
costly co-processor or VRAM. 


Call Headland now for more information on our 


Headland 


complete line of local bus 
core logic and graphics 
products. And follow the 
signs to the products of 


the future. 


46221 Landing Parkway, Fremont, CA 94538 


800-238-0101 
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ANALOG, MIXED- 
SIGNAL IC TESTS 


TEST DEVELOPMENT TAKES 
LESS TIME WITH A DESIGN- 


T0-TEST ENVIRONMENT THAT 


LETS DESIGN AND TEST 


ENGINEERS WORK TOGETHER. 


lectronic-design-automation tools 
have slashed design cycle times to 
a minimum. There’s little room 
left in the design phase to signifi- 
cantly cut overall product-devel- 
opment time. That leaves the test 
phase as the bottleneck where 
great gains in time-to-market can 
still be made. Although a number 
of tools are available to help digital engineers 
reduce test-development time, and even to con- 
sider test-development and testability issues in 
the design phase, until now analog and mixed- 
signal engineers were left out in the cold. 

Into this breach steps Dantes (Design and 
Test Engineering System), an integrated design 
and test environment and a toolset for develop- 
ing tests for analog and mixed-signal ICs. Be- 
cause the test tools are tightly integrated with 
the design tools, Dantes lets engineers consider 
test parameters, tester specifications, and test- 
ability issues during the design cycle, rather 
than at its end. That capability achieves the 
much talked about but elusive goal of concur- 
rent engineering. The end result: a final test pro- 
gram targeted at a specific tester. 

According to the developer, Cadence Design 
Systems, San Jose, Dantes can cut an analog or 
mixed-signal test-development cycle from a typ- 
ical six months to as little as two or three 
months—a 30% to 60% reduction. In 
addition, engineers can prioritize 
test modules, placing high-dropout 
and short-duration tests first to re- 
duce overall test times. 

Because Dantes stores informa- 
tion in a format design and test engi- 
neers can understand and use, both 
disciplines can work on the project at 
the same time. And passing of infor- 
mation between the design and test 
phases is transparent, because Dan- 
tes is built on a common framework 
environment, Cadence’s Design 
Framework II. The product is sold as 
an option to the company’s Analog 
Artist Design System. This tight in- 
tegration of design and test tools cre- 
ates a single point of entry into the 
database, which further cuts devel- 
opment time. The kit’s tools address 
E design-for-testability, tester rule 
j checking, resource modeling, envi- 
; ronment simulation, and automatic 
test-program generation. Bascially, 


Eres: 


1. A TEST-MODULE SCHEMATIC (upper left) represents a specific test. Dantes the tools help engineers create a 


matches the TMS against a specific tester’s resources (lower left), then generates code for group of test-module schematics 


that tester (right). 
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(TMS) and then compile them into a 
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With aminimal loss 0 


Designing a system clock for 
a high-performance application 
can be the ultimate exercise 
in frustration. 

Unless you begin by calling 


bipolar, CMOS and 

ECL clock drivers 

tested and guaranteed 

for minimum skew. They 

meet the requirements of high- 


optimizing system 

speed and performance. 
Without losing 

your wits. 


National. Our new family of end microprocessors: duty cycle, Protect your sanity. 
advanced CGS" (ClockGeneration —_ skew, and edge rates. Call National today. 
and Support) products includes And they're supported with ; j 
; : oy For more information on our 

the development tools you need CGS$2525. CGS2526 and 

| FEATURES | to simplify your end-system iidielocicdsiverecall 

= Typical pin-to-pin skew: design: SPICE models and a CGS 1-800-NAT-SEMI Ret: 177 

—ECL: 50-150ps design handbook that includes 


—CMOS: 100-200ps 
—Bipolar: 200-400ps 
= Extensive development tool support 


= Future CGS products in development 
=| 


derating curves. 


All of which means you can lA National 


actually minimize skew while Semiconductor 


NORTH AMERICA: PO. Box 7643, Mt. Prospect, IL 60056-7643 (Tel: 1 800 628 7364, ext. 177; Fax: 1 800 888 5113); EUROPE: IndustriestraSe 10, D-8080 Fiirstenfeldbruck, Germany 
(Tel: 49 8141 103 0; Fax: 49 8141 103 515); HONG KONG: 15th Floor, Straight Block, Ocean Centre, 5 Canton Rd.,Tsimshatsui, Hong Kong (Tel: 852 737 1654; Fax: 852 736 9921); 
JAPAN: Sanseido Building 5E, 4-15-3, Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan 160 (Tel: 81 3 3299 7001; Fax: 81 3 3299 7000), 
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ANALOG, MIXED-SIGNAL 
TEST SOFTWARE 


full test schematic (FTS). The 
source-code generator then auto- 
matically writes the needed code in 
the target-tester’s language (Fg. 1). 

Obviously, Dantes requires an in- 
depth knowledge of the user’s auto- 
matic test equipment (ATE). In fact, 
ATE vendors played an important 
role in the product’s development. 
For instance, the tester symbol li- 
brary represents every tester re- 
source. Although the symbols can be 
considered generic, the specific func- 
tions and properties of each symbol 
are tester-specific. 

The tester specification file brings 
that same level of detail to the actual 
tester to be used. The file includes 
the type, number, and parameters of 
every resource, and tester specifica- 
tions like voltage-supply ranges, and 
operating frequencies. A rule check- 
er takes the TMS or FTS, compares it 
to the tester file, and ensures that 
the schematics don’t call for re- 
sources or parameters the ATE can’t 
provide. Users can even develop 
models for the functions in the tester 
symbol library and for the device un- 
der test (DUT). With these models, 
the tester resource, DUT, and load 
board can be simulated, so they can 


be assessed even before the DUT is 
created. Dantes’ mixed-signal simu- 
lation net lister automatically parti- 
tions and sends separate net lists to 
the circuit- and logic-simulation en- 
gines. Users get full interactivity 
with both simulators and an inte- 
grated waveform display system 
that shows digital and analog signals 
in the same window. 

Each TMS represents one test 
module—one set of connections be- 
tween the tester and DUT. It can also 
represent more than one test. As 
such, it contains the needed tester 
functions and a symbolic abstraction 
of the DUT. A schematic editor helps 
to capture the schematics. 

After individual test-module sche- 
matics are captured, the FTS com- 
poser tool i used to create a top-level 
schematic that includes the TMSs 
and the relays, DUT connections, 
and interface circuitry. For each 
TMS, the FTS composer supplies 
data such as connectivity for each 
pin on the DUT or on every tester re- 
source. Windows show the user the 
type and number of resources re- 
maining and a library of common in- 
terface structures. Engineers can 
also create their own library of fre- 


eel Mee DANI LS(itesource) 


a4 Z: THESE FIVE WINDOWS itustrate tools used to compose a full test schematic. 


At left, top to bottom, are a test-module schematic, typical load-board components stored in 
a component library, and connectivity information. A resource counter (bottom right) 
shows which tester resources remain as the FTS is constructed. The FTS is constructed by 
copying the individual devices into the composing window (upper right). 
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quently used interfaces. 

Next, the test sequencer allows 
users to arrange or rearrange the 
test order. The optimum sequence 
depends on test time, setup condi- 
tions, and the number of faults ex- 
pected. Finally, the source-code gen- 
erator creates the main test pro- 
gram, using the FTS and the se- 
quencer tool (Fig. 2). The software 
uses parameters entered under each 
tester symbol to supply setup condi- 
tions, such as resource setting, load- 
ing, storing, connecting or discon- 
necting, initializing, and starting. 
The test program can be optimized 
later by modifying it in the tester en- 
vironment. Dantes doesn’t try to du- 
plicate capabilities already in the 
ATE software. 

Dantes was developed from a di- 
rect request by a Cadence customer, 
Harris Semiconductor. A few years 
ago, Harris worked with Cadence, 
Hewlett-Packard, and Teradyne to 
create simulation macromodels and 
schematic-capture interfaces that 
could help test-development engi- 
neers. Based on the results of that 
work, Harris urged Cadence to de- 
velop a unified design-to-test prod- 
uct for analog and mixed-signal ICs 
and even contributed initial funding 
for the project. Cadence continued 
the work with Harris and other Ca- 
dence Analog Alliance Partners, 
who contributed their desired speci- 
fications and testing criteria. The 
project also included Hewlett-Pack- 
ard, LTX, Teradyne, and Yo- 
kagawa—ATE vendors who sup- 
plied tester-specific data. The first 
testers that Dantes works with are 
the HP 9480, the LTX Synchromas- 
ter, the Teradyne A500 series, and 
the Yokagawa TS-1000.0 


PRICE AND AVAILABILITY 
Dantes will be available in the third quar- 
ter for $80,000. The first tester models, 
which must be purchased separately, will 
be from Hewlett-Packard, LTC, Teradyne, 
and Yokagowa. Other vendors are sched- 
uled to release models next year. 

Cadence Design Systems Inc., 555 River 
Oaks Pkwy., San Jose, CA 95134; (408) 943- 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 


ENHANCED ANALOG/MIXED-SIGNAL 
SOFTWARE ADDS TWO NEW TOOLS 


n analog interface kit and a 

switched-capacitor simulator 

are two new tools found in 
Mentor Graphics’ enhanced suite of 
products for analog and mixed-signal 
design. All the tools have a common an- 
alog user interface, and provide help at 
the IC, pe-board, and system levels. 

The Analog Interface Kit is an inter- 
active, graphical front end for Spice 
and Spice-like simulators that enables 
users and third-party Spice vendors to 
integrate their own analog simulators 
into the Mentor Graphics environment. 
It includes a suite of post-processing 
and analysis capabilities for viewing 
and analyzing simulation results of an- 
alog and mixed-signal designs. 

Also being offered is the SCAP tool, 
touted as the only commercial 
switched-capacitor simulator that 
works for both filter and non-filter ap- 
plications. The tool can simulate cir- 
cuits such as phase-locked loops, sig- 
ma-delta modulators, and a-d convert- 
ers ina thousandth of the time required 
by Spice-based simulators. 

Enhancements to the company’s ex- 


isting analog-product line include re- 
duced design-iteration time, thanks to 
full integration into the Falcon Frame- 
work. The tools also support multiple 
platforms and the company’s concur- 
rent-engineering environment. 
Mentor’s analog and mixed-signal 
design solutions are based on a number 
of key building blocks. One, the Analog 
Station, provides a design and analysis 
environment from schematic editing 
through circuit simulation to statistical 
post-processing. It integrates the De- 
sign Architect schematic editor and the 
AccuSim analog-circuit simulator 
through the Falcon Framework. 


XILINX USERS CAN GET 
SOFTWARE UPGRADE 


A three-month upgrade program that 
began in April lets existing Xilinx users 
upgrade to Exemplar Logic’s design 
software for only $495. The Exemplar 
software, called the Complete Optimi- 
zation/Retargeting Environment 
(CORE), combines vendor-independent 
design synthesis with technology-spe- 
cific optimization software for FPGA 
design. Previously, Xilinx customers 
received Exemplar’s PDS2XNF and 
XNFOPT products from Xilinx as part 
of an integrated front-end software en- 
vironment. However, Exemplar and Xi- 
linx ended their three-year OEM rela- 
tionship in March. CORE supports Xi- 
linx’s 2000, 3000, and 4000 FPGA fam- 
ilies. It accepts multiple design-entry 
methods, including schematics, net 
lists, hardware description languages, 
and Boolean equations. CORE runs on 
DOS- and Unix-based computers. With- 
out the upgrade deal, pricing starts at 
$8000. Xilinx customers interested in 
the upgrade should call Larry Lapides, 
director of product management, at 
(800) 552-FPGA. 

Exemplar Logic Inc., 2550 Ninth St, 

Suite 102, Berkeley, CA 94710; (510) 

849-0937. 


EMJE LECTRONIC 


The AccuSim analog simulator exe- 
cutes a broad range of analysis func- 
tions including de solutions and 
sweeps, small-signal ac analysis, tran- 
sient simulation, noise analysis, ac and 
dc sensitivity analysis, and de-transfer 
functions. The simulator draws on the 
System Modeling Blocks library, which 
contains over 120 high-level blocks for 
top-down design. Blocks include math- 
ematical operations, frequency-domain 
functions, piecewise-linear functions, 
and time-domain functions. It also of- 
fers more than 40 generic circuit ele- 
ments from ideal switches to a-d and d- 
a converters. 

The AccuParts analog-parts library 
gives users a large selection of widely- 
used symbols and simulation models. 
The library provides more than 4900 
component models. 

Analog Station, which includes the 
Design Architect schematic-entry sys- 
tem, SimView simulator user interface, 
and AccuSim analog simulator, costs 
$44,900. The AccuParts library goes 
for $9900 and the SCAP switched-ca- 
pacitor simulator sells for $25,000. The 
Analog Interface Kit costs $11,900. 

Mentor Graphics Corp., 8005 S.W. 
Boeckman Rd., Wilsonville, OR 
97070-7777; (503) 685-7000. 
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MIXED-MODE SYSTEM 
RUNS UNDER WINDOWS 3.0 


Design Center version 5.1 gives engi- 
neers a complete PC-based analog and 
digital circuit-design environment run- 
ning under Windows 3.0. The system in- 
cludes PSpice, an analog and digital cir- 
cuit simulator; Probe, a high-resolution 
graphical waveform analyzer; and a 
schematic-capture program. All soft- 
ware is written as full Windows 3.0 ap- 
plications. Engineers using version 5.1 
can simulate and analyze circuits from 
within the schematic environment. 
They can also display voltage, current, 
and digital waveforms by marking 
pins, wires, and devices directly on the 
circuit drawing. In addition, selected 
features sold as options in previous 
software versions are now standard 
with version 5.1. These include analog 
behavioral modeling, Monte Carlo and 
sensitivity/worst-case analyses, digi- 
tal simulation in PSpice, and graphical 
waveform analysis with Probe. Design 
Center 5.1 is available now, and runs 
under Windows 3.0. It costs $8200 for 
IBM and IBM-compatible PCs, and 
$10,725 for the NEC PC. 

MicroSim Corp., 20 Fairbanks, Irvine, 

CA 92718; (714) 770-3022 or (800) 245- 

3022. 
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UPGRADED PCB TOOLS 
LAY OUT COMPLEX BOARDS 


The newest version of Scicards pc- 
board software addresses the needs of 
complex, high-speed digital and analog 
board layout. New features include a 
gridless editor that provides push-and- 
shove operation with on-line design- 
rule checking. The editor, optimized for 
speed, intelligently shuffles trace in- 
terconnect to find the best result. On- 
line design rule checking performs 
physical and logical evaluation of split 
planes and metal areas. In addition, 
many of the interactive design features 
have faster, more user-friendly graph- 
ics. Automatic test-point generation 
and output facilitate automatic testing 
of dense surface-mounted and 
through-hole boards. Users define test 
points with features and sizes. Then 
the software automatically inserts the 
test points during editing and autorout- 
ing. Scicards Version 27 runs on many 
popular Unix platforms, including the 
HP 700 series workstations. The Sci- 
cards pe-board software is available 
now for $45,000. 
Harris/Scientific Calculations Div., 
7796 Victor-Mendon Rd., P. O. Box H, 
Fishers, NY 14453; (716) 924- 
9303. 
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JOIN THE TEAM 
WITH ALL THE MCU TOOLS. 


Oki MCUs- 
For Total Toolset Support. 


s incomplete support preventing your 
MCU design from moving forward? 
Join the nX crew at Oki, where our 
nX MCUs provide the performance 
upgrades and toolset support needed 
to propel your design swiftly to the 
finish line. 

Choose from a range of nX- 
generation 8-bit or 16-bit MCUs, 
including OTPs, and a variety of on- 
chip features: A/Ds, I/Os, PWMs, 
and more. 

Our in-circuit emulator and 
evaluation modules expedite pro- 
gramming and emulation. And with 
nX, you receive complete software 
support—including assemblers, 
debuggers, converters, and trans- 
lators. 

Starting a new design? Want to 
convert your resident 80C51 codes? 
Look to the team that won't leave 
your design dead in the water. With 
nX and Oki’s total tool support, your 
design glides smoothly and quickly 
from concept to code. 


Call 1-800-OKI-6388 for our Oki Toolset Support for nX 
nX Brochure (ask for Package 052). Description 65K 

Software 

Relocateable Assembler y Vv 
Linker V V V 
Librarian Vv V V 
Symbolic Debugger v Vv V 
Object Converter V V V 
Object Analyzer Vv 
80C51 Translator Vv 

C-Compiler * * Vv 
C-Debugger * * N 
Hardware 


OMFCE s EVM67620 bes > OKI 
“wf Semiconductor 


785 North Mary Avenue 
Sunnyvale, CA 94086-2909 
1-800-OKI-6388 
TRANSFORMING TECHNOLOGY INTO CUSTOMER SOLUTIONS (Ask for Pkg 052) 


* Under development 


NEW PRODUCTS 


COMPUTERS & PERIPHERALS 


PC COMPATIBLE’S PERFORMANCE BEATS COMPETITION 


comparable prices. ARC is the Ad- 
vanced RISC Computing hardware 
specification set by the Advanced Com- 
puting Environment initiative that in- 
cludes the Mips R4000 processor. 

The family consists of two lines, the 
Magnum 4000 ARC PCs and the Millen- 
nium 4000 ARC servers. The initial 


family of workstations and 
servers from Mips Computer 
Systems brings PC compatibil- 
ity to RISC-based systems. The compa- 
ny claims that its ARCSystem family 
delivers two to four times the perfor- 
mance of 50-MHz 486-based PCs at 


PC-Based 


Free Demo : | 
You can start your debugging with this FREE demo simulator. You can load up 

to 512 bytes of code, assembler, C, or PL/M and do full debugging/simulation 
in assembly and source level. A great way to get started for FREE. 
Fantastic for schools! Just call and we'll send it! 


hd 
Full Simulator 
The full-blown simulator is an extension of 
the DEMO. You can load up to 64K of 
code and use 64K of XDATA space. You 
can program an ‘‘external environment”’ 
to interact with your code to simulate your 
target system. The emulator is the hard- 


MODULE : 


ware extension of the simulator! - : yy c = sizeof( array 
. - i 5 y «ple 

(iCieHiBEMmulalion &- = o= 

The 30MHz real-time emulator has been 68 a — 

the industry standard for years. With its 5 MOU 7A 

complex breakpoint logic and advanced 88 DEC 


trace, nobody can beat it for performance. 
Plug-in or RS-232 configuration. All 8051 
derivatives are supported! 


Call Nohau’s 24-hou 
nOHaU 


information center to 
CORPORATION 


GO (FROM adams 


receive info on your 
FAX 408-378-2912 


51 E. Campbell Avenue, Campbell, CA 95008 


(408) 866-1820 © — FAX (408) 378-7869 


Australia (02) 654 1873, Austria (0222) 38 76 38, Benelux +31 1858-16133, Canada (514) 689-5889, 
Czechoslovakia 0202-2683, Denmark (42) 65 81 11, Finland 90-452 1255, France (01)-69 41 28 01, Germany 
08131-25083, Great Britain 0962-73 31 40, Greece 01-862-9901, Hungary (1) 117 6576, Israel (03) 48 48 
32, Italy (011) 771 00 10, Korea (02) 784 784 1, New Zealand (09) 392-464, Portugal 01-80 9518, Norway 
02-649050, Singapore (065) 284-6077, Spain (93) 217 2340, Sweden 040-9224 25, Switzerland (01) 740 41 05, 
Taiwan (02) 7640215, Thailand (02) 281-9596, Yugoslavia 061 621066. 


CIRCLE 188 FOR U.S. RESPONSE 
CIRCLE 189 FOR RESPONSE OUTSIDE THE U.S. 


members are called the PC-50 and the 
SC-67. The PC-50s are based on the pri- 
mary cache version of the R4000 and 
deliver 40 SPECmarks of performance. 
The SC-67s are powered by the second- 
ary cache version of the R4000. 

Because of the systems’ ACE compli- 
ance, they run both Unix and Windows 
NT operating systems. RISC/os 5.0 
also runs on the systems, opening the 
door to 1300 applications. 

The Magnum PC-50 comes with 8 to 
256 Mbytes of RAM, a SCSI-II inter- 
face, and 32-bit Ethernet. The Millenni- 
um PC-50 is similar, yet it adds eight 
peripheral compartments, four EISA 
slots, and a 390-W power supply. Both 
SC-67s are similar to their PC-50 coun- 
terparts but with the faster CPUs. 

Mips Computer Systems Inc., 950 
DeGuigne Dr., Sunnyvale, CA 
94086; (408) 720-1700. 

M@ RICHARD NASS 


LASER PRINTER 
HANDLES 8 PAGES/MIN. 


The first in a line of non-impact low- 
cost printers, the Finale 8000 features 
an 8-page/min. engine. At $1995, the 
printer is built around Intel’s i960 32-bit 
RISC processor and features six resi- 
dent emulations, 2 Mbytes of RAM, and 
an auto-emulation protocol that auto- 
matically interprets incoming printer 
languages and transparently switches 
emulations. Included are 8 scalable and 
14 bit-mapped fonts. An upgrade kit, 
available in October, contains Post- 
Script Level 2 compatibility, 600 dots/ 
in. gray scaling, and a 4-Mbyte SIMM 
module. 

Samsung Electronics America Inc., 

301 Mayhill St, Saddle Brook, NJ 

07662; (201) 587-9600. 


NOTEBOOK PC CONTAINS 
REMOVABLE HARD DRIVE 


The NoteMaster 3868/25 notebook PC 
has a removable, industry-standard 
2.5-in. hard drive. A 2.5-in. drive of any 
capacity fits into the casing supplied by 
Samsung. Then the drive slides in and 
out of the portable PC. Users can also 
buy a receptacle to put into their desk- 
top PCs that lets them use the remov- 
able hard drive. Software that accom- 
panies the receptacle alerts the PC that 
the companion drive is present in the 
system. The NoteMaster 3868/25 fea- 
tures a 25-MHz 80386SXL processor, a 
10-in. back-lit 640 by 480 VGA LCD with 
64 shades of gray, and a 3.5-in. floppy 
drive. 

Samsung Electronics America Inc., 

301 Mayhill St, Saddle Brook, NJ 

07662; (201) 587-9600. 


Sneak Preview of a 1992 
Motorola OPTO Customer. 


Since were almost but not quite ready to 
preview some of our exciting new OPTO 
products, we hope you'll settle for a sneak 
peek at one of our new, highly satisfied 
OPTO customers. Sure were bragging a 
bit—but with good reason. With a track 
record in Optoisolation technology as long 
and solid as ours, we can be confident that 
our new OPTO products will not only 
delight our current customers, but win over 
new ones, too. 


Motorola has backed you in the past... 


We can proudly say we've been winning 
over customers since 1967, thanks to pace- 
setting products like our UL-recognized 
8-pin surface mount optoisolators, which 
offer designers the space-savings of opto 
coupling in small outline, surface mount 
packages; and our broad range of isolators 
qualified by major safety regulatory agen- 
cies (including VDE0884 upon request), 
including such functions as transistor, 
darlington, triac driver and Schmitt trigger 
output devices. And these are only a small 
part of Motorolas OPTO offering. 


...and we'll back you in the future! 

Space and modesty prevent us from 
listing the numerous other contributions 
that over the years have helped earn 
Motorola a reputation for meeting the needs 
of our customers with high-quality prod- 
ucts and service. And even as you read this, 
Motorola Optoelectronic engineers are 
busily working on exciting new optoisola- 
tion products to meet ever-changing and 
growing new needs. 


1 is: Motorola Semiconductor Products, Inc., P.O. Box 20912, Phoenix, AZ 85036 


Please send me the following: 


Watch for big news and call 
BIG-OPTO 

For details on exciting new OPTO 
products and features that were betting 
will keep or make you a satisfied Motorola 
customer, look for our next ad. To receive 
valuable information now, send the coupon 
below, write Motorola Semiconductor 
Products, Inc., P.O. Box 20912, Phoenix, 
AZ 85036, or call 1-602-BIG-OPTO. 


(A) MOTOROLA 


I I 
l ! 
| CZ 1992 Optoelectronics Selector Guide and Cross Reference #5G87/D, Rev.7 1 
\ C2 Information on Global Isolators. 553ED051492 

CO Information on the 8-pin surface mount optoisolators. , Zouk 
: : I 
| Name ! 
I | 
! Title ! 
| | 
I ! 
| Company I 
I ! 
| Address : 
| ! 
| : : | 
1 City State Zip I 
| ! 
| Call Me ( ) | 


PICO AC-DC 
POWER 
SUPPLIES 


meet all your 
military, computer 

and industnal 

— 


e Both Linear and Switching 
Models available New Switching 
Series .500” Tall 

e Linear available with terminal strip 
or PC mount 

@ Single, Dual, Triple Outputs 

eNo Peteena to 70°C 

e Regulated—Isolated 


& 
e Up to 200 Watts © 
available 4 
@ Universal AC Input 
85—264V AC 
up to 65 Watts 
e Jumper Selectable trust up to 
200 Watts 
e Short Circuit Protection 
e@ UL-CSA-TUV Compliant 
e Regulated-Isolated 
e Multiple Outputs 


e Low Profile .500” Height 

e Meet MIL-STD-704D Input 
Requirements 

e Optional — 55°C to + 85°C 
Operating Temperature 

e Selected Environmental 
Screening per MIL-STD-883 
available 


EEM 
or send direct for 
Pp | CO FREE PICO Catalog 


e 
Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 
Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 

Fax 914-699-5565 
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NEW PRODUCTS 


REAL-TIME UNIX MAXIMIZES 
FLEXIBILITY, GAINS PORTABILITY 


esigned for distributed real- 
time computer systems, the 
Aria Unix operating system 
from Integrated Systems Inc. contains 
features for advanced distributed and 
hierarchical real-time architectures. It 
merges real-time attributes with a set 
of portable, partitioned Unix services. 
System designers can allocate these 
services in various configurations over 
multiple sites, using an industry-stan- 
dard interface. Aria offers an extended 
range of functionality in a determinis- 
tic, responsive, and open systems envi- 
ronment. Suitable applications for the 
operating system include control engi- 
neering, communications, manufactur- 
ing, and automation. 
The scalable, binary Unix kernel is 
compatible with Unix System V, Re- 
lease 3.2. By adding or deleting ser- 


vices and utilities, developers can cre- 
ate solutions that are tailored to fit the 
requirements of a specific site or node. 
Embedded applications can be written, 
tested, and debugged using a program- 
ming methodology that remains consis- 
tent at each level of the system’s hier- 
archy. 

The initial product, available in the 
second quarter, operates on the 68030- 
based Motorola MVME147S series of 
single-board computers. Other ver- 
sions will be come later in the year. The 
kernel comes with device drivers for 
the MVME147S§, networking software, 
and debugging tools. It sells for $9000. 
A site license costs about $35 for large 
quantities. 

Integrated Systems Inc., 3260 Jay 
St., Santa Clara, CA 95054; (408) 
980-1500. 
@ RICHARD NASS 


SCO UNIX VERSION 4.0 
INCREASES MEMORY SUPPORT 


n Version 4.0 of the SCO Unix oper- 

ating system, users get a higher 

system capacity, more network 
and device support, and a simpler sys- 
tem to use. Also, the development sys- 
tem has been optimized to improve pro- 
ductivity for software developers. The 
menu-driven interface makes it easy to 
use the software without having to 
learn any Unix commands. Because of 
support for boot-time loadable drivers, 
developers can add device support dur- 
ing the installation process without di- 
rect involvement from SCO. The time 
required for installation is greatly re- 
duced when the software is supplied on 
a CD-ROM or a cartridge tape. 

Version 4.0 includes support for 512 
Mbytes of RAM, unlimited SCSI host 
bus adapters, seven disk drives for 
each adapter, and drives larger than 1.2 


RUN MULTIMEDIA 
SOFTWARE ON A PC 


Interactive multimedia presentations 
can be displayed on a desktop or porta- 
ble PC ata relatively low cost using the 
Ask-Me 2000 software package. Appli- 
cations can be displayed on any stan- 
dard VGA display or on a touch screen 
to get user feedback. The easy-to-use 
software is suitable for presentations, 


Gbytes. When combined with the SCO 
MPX multiprocessor extension, up to 
30 processors can be employed. The de- 
velopment system contains improved 
tools, updated libraries, new documen- 
tation, and enhanced standards compli- 
ance. With Version 4.0, users can order 
one package that supports all systems 
based on ISA, EISA, and MCA. Users 
of earlier versions of SCO Unix can 
take advantage of the built-in upgrade 
utility. 

A two-user license sells for $595, 
while an unlimited user license costs 
$1295. The development system is 
priced at $1295. Version 4.0 upgrade 
packages are also available. 

The Santa Cruz Operation Inc., 400 
Encinal St., P.O. Box 1900 Santa 
Cruz, CA 95061; (408) 425-7222. 

HM RICHARD NASS 


engineering simulations, or training 
purposes. 
Ask-Me 2000 is compatible with most 
popular paint and animation programs 
as well as most audio- and video-cap- 
ture boards. The software lists for 
$495. 
Ask Me Information Center, NSC Tow- 
er 7900 Xerxes Ave. South, Suite 820, 
Bloomington, MN 55431; (800) 678- 
5511. 


Explore the 2001 and discover a never-before- 
seen combination of precision, speed, and functions. 
At half the price you might expect. 

Even the architecture is one-of-a-kind. Five 
distinct processors enable better measurement 
performance and higher throughput. The numbers: 

— True 7'2-digit, 28-bit resolution 

— Basic DCV accuracy: 18ppm (90 days), 

7ppm (24 hours) 

— Basic ACV accuracy: 0.03% 

— 1Hz-2MHz ACV bandwidth 

— 1p0-1GO resistance measurements 
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KeITMGEY 


— >2000 readings/second at 42 digits 
— Multi-line display 
— Built-in 10-channel scanner option 
— Built-in functions to directly measure: 
peak spikes — AC crest factor — frequency — 
true rms, peak, average ACV — temperature — 
DC in-circuit Current — more. 
Call 1-800-552-1115 today for a personal demon- 
stration or prompt information. Don't wait for the next 
solar eclipse to see the new Keithley 2001. 


INSTRUMENTS 
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Control any 

IEEE-488 (HP-IB, GP-IB) 

device with our cards, cables, , 

and software for the PC/AT/386, 

EISA, MicroChannel, and NuBus. 


MEGABIT VRAMS TRIM 
PACKAGE SIZE AND POWER 


Now available in a thin, small outline 
package (TSOP), a 1-Mbit video RAM 
has trimmed power consumption too. 
The M5M442256ATP, organized as 256 
kwords by 4 bits, draws just 1 W, maxi- 
mum when active, while drawing only 
325 mW for random read operations 
and 200 mW for serial read/write oper- 
ations. Also available is the 
MSM482128, organized as 128 kwords 
by 8 bits. The by-4 VRAM comes in a 28- 
lead standard or reverse TSOP (the re- 
verse TSOP allows the use of top and 
bottom board mounting with minimal 
board relayout) as well as the previous 
28-lead ZIP and SOJ packages. The by-8 
VRAM comes in 44-lead standard and 
reverse TSOPs and a 40-lead SOJ pack- 
age. In thousands the VRAMs sell for 
$8 apiece. 

Mitsubishi Electronics America Inc., 

1050 East Arques Ave., Sunnyvale, CA 

94086; (408) 730-5900. 


FAST AND WIDE SCSI IC 
DELIVERS 20 MBYTES/S 


By using a 16-bit data path and the fast- 
SCSI protocol, the FAS256 SCSI con- 
troller can deliver 20 Mbytes/s. The 
chip provides the host and peripherals 
with a complete SCSI interface and 
maximizes SCSI data transfers by em- 
ploying a command pipeline and hard- 
ware-based command sequences to 
minimize host-processor intervention. 
The chip also provides automatic han- 
dling of SCSI-2 messages, thus further 
offloading the host CPU. Asynchro- 
nous data transfers are possible at sus- 
tained rates of up to 7 Mbytes/s, while 
the synchronous transfers can reach 20 
Mbytes/s. On-chip asynchronous FIFO 
registers buffer the data and thus pro- 
vide some elasticity for the system dur- 


ERJE LECTRONIC 


NEW PRODUCTS 


DIGITAL ICs 


ing data transfers. Samples of the 
FAS256 sell for $50, while in lots of 5000 
the chip sells for $38 apiece. 
Emulex Corp., 3545 Harbor Blvd., 
P. 0. Box 6725, Costa Mesa, CA 92626; 
Gary DesRochers, (714) 662- 
5600. 


EEPROM-BASED MCUS 
RUN 8051 SOFTWARE 


A family of four EEPROM-based mi- 
crocontrollers, software compatible 
with the popular Intel 8051 instruction 
set, allows users to electrically erase 
and reprogram the microcontroller in 
seconds while the circuit is still in the 


software support for all the 
popular languages. A software 
library and time saving utilities 

are included that make instrument 
control easier than ever before. 
Ask about our no risk guarantee. 


system. The four microcontrollers are 
actually small multichip modules that 
fit the already established 8051 pinout. 

Included in the series are the SAB 
80C515H-3J, 80C517H-3J, 83C515AH- 
5J, and 88C517AH-5J. The first two run 
at 12 MHz, pack 8 kbytes of EEPROM 
program storage, 256 bytes of RAM, 
and differing amounts of I/O and 
counter-timers. The 80C515H has eight 
8-bit a-d converter inputs and comes in 
a 68-lead PLCC package, while the 
80C517AH has 12 analog inputs, a sev- 
enth 8-bit parallel port, a second serial 
port and a 21-channel pulse-width mod- 
ulated output capability (the 80C515H 
handles only 4 channels), which pushes 
the PLCC lead count up to 84 pins. The 
83C515AH and 517AH both operate at 
18 MHz and pack 32 kbytes of EE- 
PROM storage. 

One key difference between the 
83C515AH and the 83C517AH micro- 
controllers is extra on-chip RAM—the 
first chip includes an extra 1-kbyte of 
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data storage, while the 883C517AH 
packs an extra 2 kbytes. Prices, for sin- 
gle-unit samples of the microcontroller 
modules start at $345 for the 80C515H 
up to $390 for the 88C517AH. Samples 
are available now. 

Siemens Corp., 2191 Laurelwood Rd., 

Santa Clara, CA 95054; Mike Rampel- 

berg, (408) 980-4518. 


REDUCED PRICES EASE 
DSP CHIP SET CHOICE 


Now that yields are up and volume pro- 
duction has begun, prices for the multi- 
chip DSP chip set from Array Microsys- 
tems can be reduced by up to 20%. Asa 
result, a DSP solution that consists of 
one digital array signal processor 
(a66110 or 66111), one programmable 
array controller (a66210 or 66211) and 
three of the recently released reconfi- 
gurable array store (a66311) chips sells 
for $13840/set in thousands. The chip 
configuration runs at 40 MHz and pro- 
vides double buffering that permits 
real-time input and output when the 
chips implement a 1024-point complex 
fast-Fourier transform in just 131 ps. 
The recently released array-store chip 
is a multiport memory that contains 64 
kbits of fast pipelined static RAM that 
can be configured to form four 1-kword 
by 16-bit, or two 1 k by 32, or two 2-k by 
16, or one 2-k by 32-bit memories to sup- 
port the storage needs for FFTs as 
large as 2048 points on a single chip. 
Array Microsystems Inc., 1420 Quail 
Lake Loop, Colorado Springs, CO 
80906; Doug Mitchell, (719) 540- 
7900. 


Applications help (617) 273-1818 


CEC 


Capital Equipment Corp. 
Burlington, MA. 01803 
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MELCHER Industrial Power Supplies 


Guaranteed to function to the outer limits 
of beat, cold, voltage & vibration 


INPUT RFI 
FILTERING 


STURDY 
SELF-COOLING 
ALUMINUM CASE 


WIDE INPUT 
VOLTAGE RANGES: 
UP TO 1:10 ne rms 


STATUS 


INDICATOR LEDs 


When you can’t compromise on your 
power supply, start your search with 
MELCHER. .. because for almost 20 years, 
the world’s most demanding OEMs have 
depended on MELCHER’s remarkable ability 
to handle their wide temperature fluctuations, 
intense shock and vibration and input voltage 
surges. In fact, MELCHER industrial power 
supplies can maintain full load capability over 
an ambient temperature range of — 40°C to 
+ 85°C! 

Each MELCHER unit is a total power 
supply solution — in its own compact, self- 
cooling, EMI/RFI-shielded aluminum case 
ready for mounting. And, because shock and 
vibration tolerance are critical in telecom- 
munications and mobile applications such as 
rail, air, and shipborne systems, MELCHER 
power supplies are designed to meet or exceed 
MIL-STD-810 to ensure they will endure 
the harsh bumps and shakes many such 


A wide range of standard and custom designs 


ADJUSTABLE 
OUTPUT VOLTAGE 


environments impose. They are also designed 
with ultra-sophisticated voltage protection 
mechanisms to guard against surges and tran- 
sients which so easily push less extraordinary 
power supplies well beyond their limits. Ac- 
tual field data confirms MELCHER PSR units 
perform reliably with an average MTBF of 
almost 2 million hours! 

There is a great deal more to tell about 
MELCHER performance and quality in the 
finest Swiss tradition, and also about our in- 
depth customer service and applications 
engineering programs. We invite you to call 
our 800 number for a copy of our fact-filled, 
full line catalog where, among other things, 
you'll learn about MELCHER’s 24-hour 
100% burn-in testing. . . 
just one of the vital steps in 
MELCHER’s total Quality 
Management Program. 


For a copy of our full-line catalog, 
or to speak directly with an 
applications engineer, call: 


1-800-828-9712 
MELCHER /@m 


MELCHER INC., 187 Billerica Road, Chelmsford, MA 01824 
Tel. (508) 256-1812, Fax (508) 256-4642 


In Canada, call MELCHER CORP., (416) 727-9341 


%* ALL MELCHER POWER SUPPLIES CARRY A FULL YEAR WARRANTY AGAINST ALL MANUFACTURING DEFECTS 
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Within budget. 
Without compromise. 


Now the performance you 
want in an LCR meter is 
easy to afford. 


Who says you can’t get what you 
want in an affordable LCR meter? 
At a starting price of only $3,800*, 
the HP 4263A LCR Meter gives you 
the performance you need—and 
the flexibility you want. 


Select from 11 impedance para- 
meters. Add optional transformer 
measurement functions. Choose 
from over 15 HP test fixtures and 
accessories. And automate testing 
with built-in HP-IB and handler 
interfaces. 

Not only is the HP 4263A flexible, 
it also gives you up to 0.1% basic 
accuracy. With contact check and 
error correction and speeds as fast 
as 25 ms per test point. 

D For more information or 
recent (4-7 em same day shipment from HP 
DIRECT, call 1-800-452-4844}. 


c ia id t £ t Ask for Ext. 7523, and we'll send 

data sheet. (Also ask about 

——————— ec EEE the HP 4338A Milliohm Meter and 
ie HP 4339A High rae x 
A Discaorse banal connect a bee e t £ C E Resistance Meter.) ( va) 


Ere ecce 


oe 


100 Hz ,120 Hz,1 kHz, 
10 kHz, 100 kHz 


Basicaccuracy 0.1% 


There is a better way. 


Gg HEWLETT 
PACKARD 
* US. list price. 


+ In Canada call 1-800-387-3867, Dept. 443. 


© 1992 Hewlett-Packard Co. TMKID21:VED 
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NEW PRODUCTS 


COMPUTER BOARDS 


TINY SBC HAS FULL 
PC/AT FUNCTIONALITY 


ll the func- 

tions usu- 

ally found 
on a_ full-size 
PC/AT  mother- 
board have been 
squeezed down toa 
5.75- by 8-in. single- 
board computer 
(SBC). The Little 
Board/386SXx, ; oe - 
from Ampro Computers Te, is fesigned for embedded ap- 
plications such as medical instrumentation. 

The 5-W board can hold up to 16 Mbytes of RAM. It has two 
serial ports, one parallel port, floppy and IDE hard disk-drive 
controllers, a SCSI interface, solid-state disk sockets, and a 
watch-dog timer. The board is compatible with the recently 
announced PC/104 embedded PC specification. 

The Little Board/386SxX is built with MiniModule expand- 
ability. That means that users can stack modules directly on 
the board to configure it for a specific function. The available 
modules include display controllers, communication inter- 
faces, and I/O expansion. In quantities of 100, the board sells 
for $720. 

Ampro Computers Inc., 990 Almanor Ave., 
CA 94086; (408) 522-2100. 
M@ RICHARD NASS 


Sunnyvale, 


ADC MODULE FOR VMEBUS 
HAS 14/16-bit RESOLUTION 


The VADI-3 from 
PEP Modular Com- 
puters is a high-res- 
olution 14/16-bit 
analog-to-digital 
converter module. 
The single-height, 
single-slot VME- 
bus module is uni- 
versally adaptable 
to all standard sen- 
sor types through 
various signal conditioning piggybacks. The VADI-3 is ideal 
for measuring low-frequency signals and temperatures in 
physical, chemical, and biological processes. 

The board offers a conversion time of 125 milliseconds per 
channel. Depending on version, up to four channels can be 
selected in parallel. The word output rate is up to 4 kHz. The 
converter uses a charge-balancing or Sigma-Delta tech- 
nique, combining the advantages of integration with a con- 
stant conversion time. 

The board has fully opto-isolated analog and digital sec- 
tions. The temperature sensor compensates for component 
temperature drift via software. A programmable 24-bit tim- 
er is used for internal and external triggering. The board’s 
power consumption is typically 2.8 W. The VADI-3 is now 
available. The price in OEM quantities (including piggy- 
backs) is $950. 

PEP Modular Computers, P.O. Box 1652, D-8950 Kauf- 

beuren, Germany. Phone (0049) 8341-43020. 


19,877,426 


Pounds. 


Marquardt 

MiniBoard 
Vs. 

Conventional 


moma! Keyboard 

The Marquardt MiniBoard™ takes up 51% less space. 
Butitslife-tested, full-travel electromechanical keysmake it 
feel full-sized —and last just about forever. 

That makes it the one to beat for any application that 
has to be small and light yet stand up to the punches. 

So ask us for more information on our build-in (21 07.) 
and stand-alone (28 oz.) versions. And find out how to lose 
inches without giving up pounds. 


G) 


MARQUARDT 


The Key to Your Success. 


Marquardt Switches Inc. ¢ 2711 Route 20 East # Cazenovia, New York 13035 
315/655-8050 © Telefax: 315/655-8042 
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NEW PRODUCTS 


COMPUTER BOARDS 


SPARC-COMPATIBLE CPU BOARDS 
FIT VME FORM FACTOR 


wo Sparc-based CPU boards, 
designed for embedded applica- 
tions, are built to the standard 
6U VME form factor. The two system 
boards, from Force Computers, incor- 
porate the same Sparc chipset technolo- 
gy as Sun’s SparcStations and run the 
same standard SunOS and Spareware 


applications. 

The CPU-2E fully implements a Sun 
SpareStation 2 for embedded SunOS 
and real-time applications. The board 
features Open Boot firmware, which 
allows dynamic reconfiguring of the 
computing environment and the use of 
a wide variety of peripherals with auto- 


LOW-COST COLOR LCD 
HOLDS 3868X SBC 


rah sh 


A PC-powered color LCD operator in- 
terface, based on a 386SX processor 
sells for under $3000. The Display Pac- 
cLCD consists of a full-color LCD, a 
PC-compatible single-board computer, 
and a capacitive touch screen all in one 
package. As a lower-cost alternative to 
active-matrix TFT displays, the Dis- 
playPae-cLCD offers 512 colors and 
640-by-480 VGA resolution. The opera- 
tor interface features up to 16 Mbytes 
of DRAM, a VGA-flat-panel controller, 
a battery-backed real-time clock, and 
SBX expansion interfaces. 

Computer Dynamics, 107 S. Main St., 

Greer, SC 29650; (803) 877-8700. 


118 Bp 


matic booting of driver code to the oper- 
ating system. The firmware also in- 
cludes a Forth-based monitor and de- 
bugger. Force claims that the CPU-2E 
offers the first commercial implemen- 
tation of the proposed IEEE P1014R 
source synchronous block-transfer 
method (SSBLT) protocol. 

A memory card and two SBus I/O 
modules can be added using three built- 
in connectors. The memory-card adapt- 
er allows users to add 16 or 32 Mbytes 
to the 16 or 32 Mbytes already on the 
baseboard. The CPU-2E starts at 
$7995. 

The CPU-2S is a high-speed, cost-ef- 
fective solution for embedded control 
applications that don’t require a sys- 
tem bus. With built-in SBus and SCSI 
expansion capabilities, the board sim- 
plifies system design and integration. 
The front panel contains connectors for 
two serial ports and keyboard, audio, 
and Ethernet ports. The board can hold 
a maximum of 32 Mbytes of main mem- 
ory. Prices for the CPU-2S start at 
$7495. 

Force Computers Inc., 3165 Win- 
chester Blud., Campbell, CA 95008; 
(408) 370-6300. 

M@ RICHARD NASS 


VME-TO-NATO BOARD HAS 
32-BIT DATA, ADDRESS 


Time to market can be reduced using 
the NATO Hawke VME-to-NATO in- 
terface board. The board is a 32-bit 
VMEbus link that bridges NATO- 
4146C and MIL-STD-1397 types B, C, 
and H interfaces for the Naval Tactical 
Data System. It supplies full-duplex 
differential I/O and on-board develop- 
ment tools that offload system design- 
ers from having to write I/O routines. 
Users can program the board’s 
EPROM to emulate expensive obsolete 
peripherals, such as reel-to-reel tape 
drives, mechanical teletypes, and pa- 
per-tape reader punches. For system 
analysis, verification, and diagnostics, 
the NATO Hawke can monitor, collect, 
and time-tag I/O channel data for an 
entire combat system. The board is 
built with a VIC-068 chip to guarantee 
compatibility with the VME specifica- 
tion. Commercial versions of the inter- 
face board sell for $4931. A ruggedized 
version costs $5250. 

Sabtech Industries Inc., 5411 East La 

Palma Ave., Anaheim, CA 92807; (714) 

693-3500. 
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Where you can learn a 
little black magic. 


If you’d like to learn a few new tricks in 
analog design, check the schedule of the 
Analog Devices Advanced Linear Design 
Seminar below and then reserve your 
space by calling 1-800-ANALOGD (in 
Canada, call 617-937-1430) today. 


NORTH AMERICA 


City Date 
Cleveland, OH May 5 
Detroit, MI May 6 


Santa Clara, CA May 7 

Burlington, MA May 7 

Pleasanton, CA May 8 

Milwaukee, WI May 11 
San Diego, CA May 11 
Chicago, IL May 12 
Irvine, CA May 12 
Houston, TX May 13 
Woodland Hills, CA May 13 
Dallas, TX May 14 
Phoenix, AZ May 14 
Dayton, OH May 15 
Denver, CO May 15 
Minneapolis, MN May 18 
Huntsville, AL May 18 
Waterbury, CT May 19 
Atlanta, GA May 19 
Whippany, NJ May 20 
Tampa, FL May 20 
Smithtown, NY May 21 
Orlando, FL May 21 
Santa Clara, CA May 27 
Rochester, NY May 27 
Beaverton,OR May 28 
Toronto, Can May 28 
Bellevue, WA May 29 
Montreal, Can May 29 
Waltham, MA June | 
Raleigh, NC June 2 
Ft. Washington, PA June 3 
Baltimore, MD June 4 


McLean, VA June 5 


EUROPE 
City Date 


Copenhagen, Denmark May 4 
Berlin, Germany May 5 
Wiesbaden, Germany May 6 
Hamburg, Germany May 7 
Miinchen, Germany May 8 
Vienna, Austria May 11 
Ziirich, Switzerland May 12 
Lyon, France May 13 
Paris, France May 14 
London, England May 15 
Edinburgh, Scotland May 18 
Eindhoven, Netherlands May 19 
Stockholm, Sweden May 20 
Rome, Italy May 21 


Milan, Italy May 22 


Far East and Japan seminars to be held in 
June. Please call 1-617-937-1430 for 
schedule. 


Ca cevices 


DE S iG N 


If you've always thought linear design involved a little 
black magic, here’s where you can learn a few of the tricks. 


If you’re one of the few engineers who realizes the world of analog design isn’t all that mysterious, 
you'll appreciate our Advanced Linear Design Seminar. Because it’s the perfect opportunity to pick up 
a few new tricks. 

Hosted by Analog Devices, one of the leading suppliers of analog and mixed-signal ICs, and its distribu- 
tors, the seminar series will include talks by prominent design wizards such as Derek Bowers, Paul Brokaw, 
Lou Counts, Barrie Gilbert, Walt Jung, and others. 

The full-day tutorials also include solutions-oriented discussions that are geared towards showing 
you how to increase system performance while actually lowering overall cost. Plus you'll get free product 
samples, our 700-page Amplifier Applications Guide, other technical reference materials, and more. 

Admission to the seminar is just $20, and it includes everything above, lunch, and refreshments. 

So if you’re a design wizard who wants to add to your repertoire of linear design tricks, it’s no secret 
what you should do — call 1-800-ANALOGD (in Canada, call 617-937-1430) and ANALOG 
reserve a seat today. Before they all disappear. DEVICES 


The Analog Devices Advanced Linear Design Seminar. 


Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106. Headquarters: (617) 329-4700. Offices, applications support and distribution available worldwide. 
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Experience the low 
cost convenience of 
instantly making your 
own PCB prototypes. 
Here's why an LPKF 
system makes sense: 


© Reduces turnaround time 
from weeks to hours. 


* You keep control over the 
design implementation. 


* Environmentally safe - no 
toxic chemicals. 


* Precision German engineering. 


* Complete customer support. 


® Takes your production ready 
CAD files and produces 
circuit board prototypes. 


* Supports fine line technology 
and surface-mounted 
components. 


¢ Fast payback - typically 
3-12 months. 


° Used worldwide...from small 
companies to Apple, BMW, 
Boeing, HP and Tektronix. 


FREE PCB INFO PACK... 


CALL TODAY 
1-800-345-LPKF 
(1-800-345-5753) 
or FAX request to: 
1-503-645-0403 


CAD/CAM 
SYSTEMS, INC. 
1800 NW 169TH PLACE, BEAVERTON, OR 97006 
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NEW PRODUCTS 
| COMPONENTS | 


GRAPHIC LCD 
SWITCH MODULE 
SMOOTHS MAN- 
MACHINE LINK 


esigned to put a simple man- 
machine interface at the opera- 
tor’s fingertips, the D880 
graphic, multifunction liquid-crystal- 
display keyswitch uses a low-power 
graphic LCD as its keyeap. The wide, 
864-pixel display field offers users 


many options to choose from in charac- 
ters and icons. 

Operator instructions such as se- 
quencing, timing, system status, along 
with dynamic updating are made avail- 
able on a keypad. Thanks to a three-col- 
or light-emitting diode backlight, the 
legends may be enhanced with the use 
of changing color alerts, blinking, or 
audio signals. 

A custom IC driver is behind the su- 
pertwist LCD display, both of which 
rest atop a single-pole, single-throw, 
momentary-contact switch with dimen- 
sions of less than 1 in.”. The display’s 
pixels are in a 24-by-36 matrix. Eigh- 
teen characters (three lines of six char- 
acters each) can be displayed using a 5- 
by-7 font. 

C. Itoh Technology also offers its 
DK800 development system for the 
switches. The development system is 
made up of a complete set of tools for 
quick implementation of the D880 
switch. Included are a controller for 
driving up to 48 switches, a 4-by-4 print- 
ed-circuit board with three mounted 
sockets, anda power supply, along with 
cabling and software. The controller 
communicates with any computer. 

The D800 graphic switch carries a 
price tag of $37.50 in lots of 250. Switch- 
es are delivered from stock. The DK800 
development system sells for $899. De- 
livery takes four weeks. 

C. Itoh Technology Inc., Electronic 
Component Div., P.O. Box 19657, Ir- 
vine, CA 92713-9657; (800) 347-2484, 
ext. 4529. 

HM DAVID MALINIAK 


CLASSIFIEDS 


if “Ih 
LICENSE AVAILABLE 


from UK company to manufac- 
ture and sell Production Data 
Monitoring System, designed 
for polythene bag making, Injec- 
tion moulding or any other in- 
dustry which has production 
machines. Please reply to: 


Managing Director 
Poly Machinery Ltd. 
Derby DE1 1DZ 
England 
Tel: 011-44-332-290848 
Fax: 011-44-332-292879 
= — 


CONSULTANTS 


HIGH - TECH EXPRESS 
INTERNATIONAL 


A Single Source for Thousands of Computer and 
Industrial Automation Systems and Components 
U.S. Europe SouthAmerica Asia 
Tel: (310) 649-2339 Fax: (310) 474-8030 


CLASSIFIED ORDER FORM 


BILL TO: 


NAME: 
COMPANY: 
ADDRESS: 


PHONE: 

Fax: 

Size oF AD: 
MontH OF ISSUE: 


SIGNATURE: 


Ap Copy: maximum 35 words per inch. Type 
your ad copy on company letterhead, include special 
instructions. Mail or fax with order form 


Electronic Design 
Classified Advertising 
Attn: Lois Walsh 
1100 Superior Avenue 
Cleveland, Ohio 44114 
(216) 696-7000 ext. 2359 
FAX: (216) 696-1267 


NEW PRODUCTS Se etna 


DRIVE TESTER HANDLES 
FAST SCSI STANDARD 


oe =e 


90% of those who try ’ 
a Philips Logic Analyzer 100% get a free DMM. 
from Fluke buy one. 


Just complete Fluke's 30-minute Superior po support, like i486; 
demo and we'll give you a free i386DX; i960CA, 80C186EB, 
Fluke 12 DMM when you buy a logic 80286, 68040, 68030, 68HC11, 
analyzer—whether it's ours or the MCS-96, AM29030, 320Cxx. 
competition's. ( Contact us for Prices about half of comparable 
The PR4050 portable SCSI disk drive complete details.) analyzers—$4,495-$1 1,450. 
qualifier/tester now handles 10- See the PM 3580 Logic Analyzer’s For literature, our video or a 
Mbyte/s synchronous data transfers, features first hand: demonstration, call 
making it suitable for testing to the © Only 30 minutes to set-up and 1-800-44-FLUKE. 
Fast SCSI standard. The unit tests disk learn John Fluke Mig. Co.. nc. P.0. Box 9090, M/S 250 
or tape drives and optical memories © Revolutionary architecture that Canad (416) €00-7000. Other counties: (206) 356-55 
while they are connected to the system gives you true dual state and SAECO seve ON OTD 
bus. It can passively monitor drive per- timing, simultaneously on every FAST ANSWERS 
formance while the system is operat- pin, ve & weet No 
ing, actively test drives in place with more dual probing or recontig- 
the system halted, or in sou cases ac- uration. FLL K E 2 
tually test the drive while the system CIRCLE 144 FOR U.S. RESPONSE 
operates normally. With hardware and CIRCLE 145 FOR RESPONSE OUTSIDE THE U.S. 


an operating system designed for SCSI 
testing, the PR4050 runs complex diag- 
nostic tests automatically. Prices start 
at $8750, and OEM pricing is available. 
Delivery is from stock. 
Pioneer Research, 1745 Berkeley St, 
Santa Monica, CA 90404; (800) 233- 
1745 or (310) 829-6751 ext. 202. 


INSTRUMENT SIMULATES 
CABLING CONFIGURATIONS 


Although telecommunication users are 
increasingly switching to ISDN sys- 
tems, existing cable installations often 
exhibit deficiencies at ISDN transmis- 
sion rates that were not a problem at 
audio frequencies. Local-line inter- 
faces must compensate for these defi- 
ciencies. For such applications, the ILS- 


Conk The thor oe power’ || Looking for 48V to 200,000V isolation or power 


simulate the effects of cable junctions, switching capabilities? 


bridged taps, and interference on the 
line. The ILS-2 can simulate practical 
network conditions based on the test 
configurations described in ESTI speci- 
fications. These configurations are ersoiichinenillovacihasrheselati 
: F, power SWITC ning, 1lovac Nas the solution. . es 
used mostly for the local-line U inter- For over two decades, Kilovac has been a Te Savane a 
ei a designing and manufacturing a broad line fie 


The solution's in your hands. Write or call Kilovac for their Applica- 
Whether your power-control applica- tion and Product Guide or to discuss your 
tions call for 48V or 200,000V isolation or specific high voltage applications. 


- ; : of high voltage vacuum and gas-filled relays = = ; 
ee reper for test equipment, communications, radar nba Ay lon Relays and DC 
able now, with prices given on request. and sonar, medical, laser, and other OEM P.O. Box 4422 « Santa Barbara, CA93140 

Wandel & Goltermann, P. O. Box 1262, applications. 805/684-4560 © Fax: 805/684-9679 
D-7412 Eningen, Germany; 00 49 7121- 
861851; fax 00 49 7121-88404. CIRCLE 150 FOR U.S. RESPONSE 

CIRCLE 151 FOR RESPONSE OUTSIDE THE US. 
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NEW PRODUCTS 


COMMUNICATIONS 


TOKEN-RING CONTROLLER CHIP 
TARGETS ISA/EISA ADAPTER CARDS 


he DP8025 single-chip Token- 
Ring controller from National 
Semiconductor implements the 
system bus interfaces, an IEEE 802.5- 
compliant and IBM-certified ring inter- 
face, and the MAC and LLC functions 
per the IEEE 802.5 specification. Li- 
censed to National by IBM, the control- 
ler includes transmit and receive buff- 
ers, a MAC/LLC microcode PROM, ad- 
dress-ID PROM, and system-interface 
and line-interface passive components. 
Developed and qualified by IBM, the 1- 
W controller implements three selecta- 
ble bus interfaces (ISA, Micro Channel, 
or 68XXX), and the analog and digital 
ring interface. The 5-V CMOS chip sup- 
ports a zero-wait-state Micro Channel 
interface for PS/2 computers. Chip-se- 
lectable bit rates are 16 and 4 bits/s. 
An internal microcontroller executes 


the MAC and LLC functions, which are 
implemented in PROM. The controller 
microcode is provided to developers. 
The chip interfaces to standard 32- 
kword-by-9-bit RAMs for shared buff- 
er memory. Configurable RAM size 
and page size minimizes the system-de- 
velopment effort. Network operating 
systems supported include Banyan’s 
Vines, IBM’s OS/2 LAN Server, Micro- 
soft’s LAN Manager, and Novell’s 
NetWare. National will supply driver- 
development support for major plat- 
forms. The DP8025 comes in a 175-pin 
flip-chip C4 pin-grid array and costs 
$129 each in quantities of 100. Produc- 
tion quantities will be available in the 
third quarter. 
National Semiconductor Corp., 
P. O. Box 58090, Santa Clara, CA 
95052-8090; (800 272-9959. 
@ MILTLEONARD 


FREQUENCY SYNTHESIZER 
DOES 50 MHZ TO 1.1 GHZ 


The UMA1014T single-chip frequency 
synthesizer from Philips Semiconduc- 
tors generates RF carrier frequencies 
in the 50 MHz to 1.1 GHz range, suiting 
it for use in a wide range of communica- 
tion equipment such as cordless 
phones, private mobile radio and radio- 
based local area networks. Single 5-V 
supply rail operation and low power 
consumption also suit the UMA1014T 
for use in battery-powered equipment. 
An on-chip oscillator circuit connects 
directly to a crystal or the output of a 
temperature-controlled crystal oscilla- 
tor to supply a reference frequency in 
the 1-MHz to 16-MHz range. The device 
also includes the prescalers and pro- 
grammable dividers to frequency-di- 
vide the reference and RF frequency in- 
puts, eliminating interfacing problems 
with external prescaling. The 1014T’s 
16-pin small-outline plastic package 
minimizes the required pc- board area. 
Its current consumption of 13 mA in the 
active mode and 2.5 mA in the power- 
down mode contribute to extended bat- 
tery life in portable equipment. The 
synthesizer operates from -40°C to 
+85°C. Available now, the UMA1014T 
costs $3 apiece in high volume. 
Philips Semiconductors, P. O. Box 
218, NL-5600 MD Eindhoven, The 
Netherlands; Arnold Blekk, 00 31 40- 
722091. Philips Semiconductors, 2001 
W.Blue Heron Blvd., Riviera Beach, 
FL 33404-5099; Miriam Coleman: 
(407) 881-3257. 
1122 BD 


CHIP PAIRS RDS 
DEMODULATOR, FILTER 


Made in advanced BICMOS technolo- 
gy, the TDA7330 is a single-chip filter 
and demodulator circuit for Radio Data 
Systems (RDS) transmissions. Need- 
ing no filter adjustments, the IC, from 
SGS-Thomson Microelectronics, re- 
quires few external components. 

The circuit contains a 57-kHz 
switched capacitor input bandpass fil- 
ter, a bit rate clock recovery circuit, 
dual sideband demodulator circuit, bi- 
phase phase-shift keying decoder, dif- 
ferential coding circuits and a signal 
quality output circuit. The device pro- 
vides outputs suitable for direct pro- 
cessing by the microcontroller that de- 
codes the RDS data for display and oth- 
er uses. 

Two package variants of the part are 
offered: type TDA7330 is a 20-lead DIP 
and type TDA7330D is an SO-20L sur- 
face mounting package. For applica- 
tions where the demodulator circuits 
are already integrated in a dedicated 
microcontroller, SGS-Thomson offers a 
stand alone 57-kHz filter circuit, the 
TDA7332. 

The TDA7830 is available now at a 
price of $2.50 in quantities of 25,000 
units. A worldwide standard, RDS is al- 
ready widely used in Europe and trans- 
missions have begun in the U.S. and in 
many Far East countries. 

SGS-Thomson Microelectronics, 1000 

East Bell Road, Phoenix, Arizona 

85022. Contact: J.P. Rossomme. 

Phone: (602)867-6228. 
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CONTROLLER 
‘TALKS’ TO REMOTE 
SENSORS 


or supporting data acquisition, 
data logging, or process point 
control, the Sensor Modem 500 
series from Nota Bene Technology 
communicates with up to 800 remote 
digital or analog measurement devices 
and/or control points per station. Sig- 
nal access is through local RS232/ 
RS485 wide-area dedicated-lines, radio, 
or switched-dial networks. The control- 
ler can act as a master or slave. The 
standard I/O package includes 10 opti- 
cally isolated digital inputs, two relay- 
driver outputs, and four bipolar analog 
inputs. Optional features include high- 
density expansion modules and a Basic 
compiler for user applications. A selec- 
table 8-bit parallel port connects a 
printer or I/O expansion bus. 
Compatible with standard PC com- 
munication programs, the controller 
enables users to upload and download 
setpoints, captured data, and programs 
from any location. Local and remote op- 
erator-terminal emulation is provided 
for set-up, calibration, and mainte- 
nance. Internal signal-conditioning cir- 
cuitry accommodates more than 100 
types of sensors, anda variety of signal 
voltage and current levels. The base 
unit costs $750 each; expansion mod- 
ules are $150 to $250 each. Delivery is 
from stock to four weeks after order. 
Nota Bene Technology Inc., 11210 
Arrowood Circle, Dayton, MN 
55327; (612) 421-9225 
M@ MILTLEONARD 


INTEGRATE PHONE LINES 
FOR FAX APPLICATIONS 


For high-volume fax-switch applica- 
tions, the MLCP-4 platform can inte- 
grate up to four telephone lines. The 
board can be linked to any analog-ex- 
pansion-bus-compatible device, allow- 
ing users to develop systems that incor- 
porate voice, T1, and voice-recognition 
technologies. The AEB connection lets 
the board interface with the public tele- 
phone network through a T1 board or 
an AEB-compatible voice board. Large- 
scale fax-switch makers can streamline 
connections with the MLCP-4’s T1 ca- 
pacity to consolidate 24 phone lines into 
one digital line that can handle 2000 fax 
pages per hour. Available now, the 
board costs $3995. 

GammaLink, 133 Caspian Ct, Sunny- 

vale, CA 94089; (408) 744-1430. 
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THE MANAGEMENT COLLECTION 


Books selected to help you approach difficult 
business situations more knowledgeably 


The Purpose-Driven Organization 
Unleashing the Power of Direction and 
Commitment 

Perry Pascarella and Mark Froham have provided a 
Clear and revolutionary picture of what the surviv- 
ing/thriving business organization of the future must 
look like. The theory is sweeping — and the practical 
advice gives today's leaders clues about getting from 
here to there. “This book is a ‘must read" - Tom 
Peters, Coauthor of In Search of Excellence. 

Item 2158, 198 pgs., hardbound.$20.95 
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Reinventing the Factory — Productivity 
Breakthroughs in Manufacturing Today 
Roy L. Harmon and Leroy D. Peterson 
Andersen Consulting 

Creating a focused factory — the reorganization of exist- 
ing plants into multiple “factories within a factory’ — is the 
single most important step toward productivity, accord- 
ing to manufacturing consultants Roy Harmon and Leroy 
Peterson. That, and a plantwide plan that improves the 
layout and workflow within the factory, are the keys to a 
profitable competitive operation. The authors move beyond theory to docu- 
ment more than 100 real-life applications of these and other vital means of pro- 
ductivity improvements gathered from Andersen Consulting's offices around 
the world. 

Item 2170, 303 pgs., hardbound .........ccsescesseseeseseees $35.00 
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How to Read a Financial Report 

Written in programmed learning format, this book will review the accounting pro- 
cess, tracing the steps from the actual sale to the appearance of the transaction 
on the financial statements. Then you'll learn how to assess financial position 
and performance of your company through the use of ratio analysis—analyz- 
ing liquidity, activity, profitability, and coverage ratios. 

Item X29, 140 pgs., Spiralbound ............:.ssseeeeeeees $22.50 


Strategic Manufacturing 

This complete series of twenty-four articles analyzes some of the key issues man- 
agement must face in developing effective strategies in the years ahead. The arti- 
cles discuss "how’ to link manufacturing with all of the functional departments 
of an organization so they work with a broad corporate view of their goals. 
Articles include . . . Ten Ways to Mismanage Technology; Learning From Foreign 
Strategies; CIM... Walking Through Fire; Challenging Traditions; and much 


Surviving the Crisis of Change 

Honing Your Management Skills 

In today's fast-paced business world it is not 
always easy to find the best answers to diffi- 
cult questions. This series of forty articles is 
a collection of Industry Week's best informa- 
tion dealing with change that affects managers’ 
professional as well as personal lives. You'll 
learn how to gain control over difficult prob- 
lems that you encounter everyday. Articles 
include . . . Expand Your Career by Expanding 
Yourself; The Politic Game; Surviving a 
Takeover; When Values Collide; and many more. 
Item R75, 124 pgs., SoftbOund ............cscssesseceeseeees 


Honing Your 
Management 


Herzberg on Motivation 

What can the manager do for himself and 
for his subordinates to overcome the 
"burnout" caused by the increasing 
abstraction of work and work relation- 
ships? Why is scientific management not 
the answer to increasing productivity? 
This book answers all these questions plus 
many more . . . from problems that surface 
in trying to make participative manage- 
ment work to effective leadership in a peri- 
od of psychological depression... . this 
book has it all. Third Printing. 

Item R88, 80 pg5..,..............000+ 
Softbound 


Managerial Accounting for Non-Financial Managers 

You'll work as a company controller in this programmed learning course. You'll 
learn to properly record all the company's business transactions . . . sales, 
inventory purchases, operating expenses, depreciation, equity changes, dis- 
posal of assests. When the company's fiscal year ends, you'll prepare the annu- 
al report, balance sheet, income statement, and the statement of source and 
application of funds. When you've finished the course, you'll understand bet- 
ter the role of accounting and how to use the information accounting gives you 
to be a more effective manager. 

Two Volumes — Coursebook and Workbook 

NEOIM {RG Svcscessacucecccaisescdduectevscussbuadscugenasessenavntevinasreedasene $30.00 


To order these books, just fill out the coupon below 
and mail to: Penton Education Division 


more. 
HemR72, 94 Pas., SONDGUING. ssaseccsescicectessscscsssssuesee $19.50 1100 Superior Avenue 
Cleveland, Ohio 44114 

: ae eae books oars | () My payment is enclosed for postage-free shipment in the U.S. and Canada. ’ 
| 15 dye ano safe, etn ha (J Bill my company for the books plus shipping and handling charges. My purchase order is enclosed. : 
Item No. Quantity Charge my: () Visa () Mastercard () American Express 
R72 Account No. : 
R75 Exp. Date 
R88 Name 
: X29 Title ' 
X38 Company 
; 2158 Address (Not a P.O. Box) : 
2170 City State Zip 
1 Penton Education Division - 1100 Superior Avenue - Cleveland, Ohio 44114 | 


SILICON VALLEY 


VE —_| AUGUST 10-12, 197 


The Santa Clara Convention Center, Santa Clara, California 
and the adjacent Westin Hotel (formerly the Doubletree) 


The Silicon Valley Personal Computer Design i 
Conference focuses on ag Wi solutions to Keynote Speakers: 
key PC, Workstation, and Peripheral design 

and integration issues. SVPC is aimed at Dr. porcen ar ee 
designers and strategic planners who are Mr Roger Ross P- 


trying to differentiate their systems, or design : 
or evaluate the next-generation desktop, Mr Pataca Technology 


portable _and pen-based = computer President, Toshiba America 
technologies and systems. Information Systems Div. 


The conference will provide many half- and 


full-day tutorials on the opening day (August : 
10), and over 100 ~_— technical paper DON’T MISS THE PRODUCT EXHIBITS 


presentations in four parallel paper tracks Close to 100 table-top exhibits will show, off 


i the latest CPU chips, memories, and ASIC 
(August 11 and 12). The papers will cover technologies, as well as board-level and 


key design and implementation issues for software products. 
desktop and portable systems. Topics will Exhibit hours run noon to 2 pm on Tuesda 
include: and_Wednesday, August_11 and 12, as well 
Motherboard Design Issues...Portable System as 5:30 to 7:30 pm on Tuesday evening. 
Design...Memory-Card Interfacing... Mass-Storage Refreshments will be served in the Exhibits 
pera baa Se ee , area. 

esign...Multimedia Hardware Design...Data Pat ‘ ; 
Gonna (Data/Fax Moderns: Serial cards, eae ticl pateanaly Ly be crety eae i 
Etc.)...BIOS Implementation and Graphical User Interface Heelan ead at their tables. 
Issues...Power Management Schemes...Video and 
Graphics Subsystems...Local-bus Interface 
Approaches...Peripheral Subsystem Design...System Interested in Exhibiting or Becoming a Corporate Sponsor? 


Buses (ISA, EISA, MCA, SBus, NuBus, Etc.)...Network ee 
Interfaces (RF Token Ring, Ethernet, Etc.).........00... and Contact Ken Majithia, Go aoe po) 


many other topics. 


SVPC is a creation of SysTech Research and is co-sponsored by Electronic Design and 
Electronics Magazines (Penton Publications), NCR Corp., and Yamaha Systems Technology Div. 


SVPC’ ADVANCE REGISTRATION FORM Tax ID #77-025-4502 
er mail or fax in this form with your payment or credit-card information. Make a iin ssc gg 
checks payable to SysTech Research and send to 1248 Olive Branch Lane, San postmarked postmarked at the 
Jose, CA 95120. Fax inquiries or form to (408) 997-8265. by 6/26/92 after 6/26/92 door 
Tutorials only (one day registration) . .{Topics will be announced in June)........... $295 $350 $395 
Papers only: (RVO-GOY TOCHSIHOM) 1 6 5. sia e oreo cin oie ois) crnleta + ove) «Siessycisis (elaine ayers $395 $450 $495 
Full conference (three-day registration). ..... 0.6... cece cece cece ee eee eees $495 $550 $595 
Exhibits-only: past: ssisvenactetisie od + elon aide eaitee aes arta tide ee ace xe FE $ 25 $ 25 $25 
Extra proceedings (add $20/domestic mail; $40/intnl airmail) ...............-. $100 $100 $150 


Note: Registration fees include coffee break refreshments, lunch, exhibits entry, and one set of tutorial notes, and/or conference proceedings 
* After 7/24 do not mail; bring for at-door registration; A $150 processing fee will be charged for advance registrations cancelled before June 26, 1992. No refunds after cancellation date. 
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Telephone FAX Email 
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Products/Services Presented By The Manufacturer. 
To Advertise, Call JEANIE GRIFFIN At 201/393-6080 


Real-Time 


Interactive/ 


° ° ° ° 
Analog Circuit Simulation 
* AC, DC, Transient, Fourier, Temperature, MonteCarlo 
and/or Worst-Case Analysis * Interactive or batch modes 
¢ Full nonlinear simulation ¢ On-line real time graphics 
| * Multiple plots * 2 to 50 times faster than SPICE 
| © Component optimization sweeping * New 424 pg. manual 
All the Features, Twice the Speed 
at Half the Cost 


Call for FREE DEMO! 


UL 


Tatum Labs, Inc. 
1287 N. Silo Ridge Dr, Ann Arbor Mi 48108 USA 
313-663-8810 


TATUM LABS, INC. CIRCLE 413 


Oxley SMOX Surface Mount 
Test Points and Test Pads 


“SMOX Test points and Test pads are designed to 
ensure fast consistent and trouble-free testing without 
damaging the pcb. 


| “SMOX Test points and sockets—ball and socket arrange- 


| ment provides quick and damage free connections. 
*SMOX Test pads—ideal for loosely toleranced bed of 
nail connections 
*Gold-plated for minimal contact resistance. 
OXLEY INC. 


25 Business Park Drive 
PO Box 814 Branford 

Conneticut 06405 USA 
Tel: 0101 203 488 1033 
Fax: 0101 203 481 6971 


OXLEY INC. 


CIRCLE 405 
ELE Et EO Nal c€ 


MICROCONTROLLERS 


¢ C Programmable } 
* Data Acquisition <geeem 
* Control/Test “je 
* Excellent Support 
¢ From $159 Qty 1 


¢ New Keyboard 
Display Modules 


Use our Little Giant™ and Tiny Giant™ miniature control- 
lers to computerize your product, plant or test department. 
Features built-in power supply, digital 1/0 to 48+ lines, 
serial I/O (RS232 / RS485), A/D converters to 20 bits, 
solenoid drivers, time of day clock, battery backed 
memory, watchdog, field wiring connectors, up to 8 X 40 
LCD with graphics, and more! Our $195 interactive Dy- 
namic C™ makes serious software development easy. 
You're only one phone call away from a total solution. 


Z-World Engineering 
1724 Picasso Ave., Davis, CA 95616 
(916) 757-3737 Fax: (916) 753-5141 
Automatic Fax: (916) 753-0618 
(Call from your fax, request catalog #18) 


Z-WORLD ENGINEERING CIRCLE 415 


COMM+8 
* Eight RS-232 Ports with All Modem Control Signals 
* Selectable Interrupt (2-7 & 10, 11, 12 or 15) 
* On Board Interrupt Status Register Provides Greater 
Throughput 
* Multiple Cards Can Share the Same IRQ 
* 16550AFN Buffered UART Optional 
* PAL Addressing Option 
* XENIX/UNIX Compatible 
* Excellent Technical Support 


SEALEVEL SYSTEMS, INC. 
SEALEVEL PO Box 830 
<—asaee Liberty, SC 29657 
803-843-4343 


SEALEVEL CIRCLE 400 


Gate Curve Characteristic Tester 
PC Based Nodal Analyzer for IBM PCXT/AT Compatibles 
Component Level Troubleshooting Aid 


Then Active Testing Fails to Produce the Defective Component 
The GCCT Module can Light the Way 
Different Differend Equal 


Passive Testing tee 

Freq Selective 60Hz,400Hz,2KHz 

Voltage Selective a 
+-40V +-30V +-20 +-10V | 

Testing to 40 Pins i 
Multiple Sample Summation 

Menu Driven C Program 


Components 


Making Electronics Friendly For You 
2213 N Reynolds Rd Suite 7 Bryant, AR 72022 
(501) 847-2557 Call for FREE DEMO DISKETTE 


Professional A 
Digital 


PROFESSIONAL DIGITAL COMPONENTS CIRCLE 416 


Pate Telecom Solutions from Teltone 
R1/R2 MF Transceivers 


M-986 transceivers transmit 
and receive CCITT R1 or R2 
forward and backward 


NOW AVAILABLE (CRO vill 
equency ™ 

IN PLASTIC signals. For trunk adapters, 
test equipment, paging terminals, traffic 
recorders, PBX circuitry, etc. 
¢ Single or dual channel versions available 
Binary or 2 of 6 input/output format 
Complete microprocessor interface 
40-pin thru-hole/44-pin PLCC packages 
5-volt power, crystal time base 


1-800-426-3926 


Or: 206-487-1515 Fax: 206-487-2288 


TELCCONE’ 
INNOVATING SOLUTIONS 


In Telecom Interface Components 


Teltone Corporation, 22121-20th Avenue SE, Bothell, WA 98021 
TELTONE CORPORATION CIRCLE 401 
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CUT PGA/PLCC NOISE 


MICRO/Q® 3000 capacitors reduce noise 
associated with PGA and PLCC devices. 
Designed to be mounted under the device, take 
no extra board space. Can be used under MPUs, 
Gate Arrays, and ASICs. Choose from Z5V, X7R, 
and P3J dielectrics. Available in both 

thru-hole and surface mount versions. Several 
sizes available to fit all devices. 

CIRCUIT COMPONENTS INC. 

2400 South Roosevelt St., Tempe, AZ 85282 
Telephone: (602) 967-0624 


CIRCUIT COMPONENTS INC. 


Tap a reliable source 
of DSP-based imaging 
solutions with the 
DSP32C Imaging Board 


¢ 25 Mflop AT&T DSP32C. 
¢ PC/AT plug-in board. 
© On-board frame grabber (Brooktree). 
¢ 256K Bytes VRAM and up to 
640K x 32 SRAM. 


¢ Library of imaging routines. 


SPECTRUM 
Putting DSP to work 
Spectrum Signal Processing, Inc. 1-800-663-8986 (Western US) 
1-800-323-1842 (Eastern US) or 604-421-5422 (Canada). 
SPECTRUM SIGNAL PROCESSING CIRCLE 402 
= 
FREE! 
, aye 120 
g Page 
Catalog 
“Optics 
for 
Industry” 


ROLYN OPTICS supplies all types of “Off-the- 
Shelf” optical components. Lenses, prisms, mir- 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro- 
totype or production quantities. Write or call for 
our free 120 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO., 
706 Arrowgrand Circle, Covina, CA 91722, 
818) 915-5707 & (818) 915-5717. TELEX: 67- 
380. FAX: (818) 915-1379. 


ROYLN OPTICS CIRCLE 407 


BRE LECTRONIC 


CIRCLE 419 


RELIABILITY PREDICTION 
SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
= User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

= Global editing functions for what-if? trials. 

® Reports which clearly organize results. 

= Save time & money as you design for quality. 
® Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
| |Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 


T-CUBED SYSTEMS CIRCLE 406 


Free Catalog 


The World’s Largest Collection of Adapters & 
Accessories for VLSI/Surface Mount Devices 
@ Emulator Pods & Adapters © Debugging Accessories 


@ Debug Tools 
@ Programming Adapters 
© Socket Converters 


© Prototyping Adapters 
e Custom Engineering 


ET 


CIRCLE 412 


Emulation Technology, Inc. 
2344 Walsh Ave. Santa Clara, CA 95051 
Phone: 408-982-0660 FAX: 408-982-0664 


EMULATION TECHNOLOGY 


New! 


| DASP100A 


DATAACQUISITION & SIGNAL PROCESSING 
%* 100 MILLION SAMPLES PER SECOND 
* 256k SIGNAL MEMORY (EXPAND TO 8 MB) 
* 10 MIPS DSP (320C25) 
* EXTENSIVE HARDWARE & SOFTWARE SUPPORT 
| * 3 DATA ACQUISITION MODES 
* EXTERNAL CLOCK & TRIGGER 


ALSO ASK ABOUT OUR DASP25! 


Se 357 N. Sheridan St. #119 


CORONA, CA 91720 
(714) 734-3001 
FAX: (714) 734-4356 
SIGNATEC 


CIRCLE 408 


NoiseKen 
IEC Pub. 801-2 


HIGH REPRODUCIBLE ESD TESTING. 


niscuaner simutator ESS-O30A 


U.S.A WATAHAN NOHARA INTERNATIONAL, INC 


TEL(800)366-3515 


CIRCLE 411 


NOISEKEN 


14-INCH 
SUPER VGA 
MEDICAL 
MONITOR 


@ Standard 14-inch Super VGA monitor with | 
full medical approval | 
@ UL 544 listed 

@ Low radiation 

@ Patented low-leakage EMI filter 

a 

® 

@ 


(safety leakage current less than 50a) 

1024 x 768 resolution 

0.28mm dot pitch 

Compatible with VGA, Super VGA and 8514/A 


Contact us today for complete information. | 
7~-M=D | 
| SSA ETA ET 
SYSTEMS 
NES EE is rete ae 

X-Med Division of Condor D.C. Power Supplies, Inc. 

2311 Statham Parkway, Oxnard, CA 93033 

(805) 487-9465 © FAX (805) 487-8911 


X-MED SYSTEMS CIRCLE 403 


| Here's all you have to do: 


= Send a B/W or 4C glossy photo. | 


@ Include 13 lines of copy. 
(37 characters per line) 


@ Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. | 


We also accept camera-ready art. 


Ad size 23/16” wide X 3” deep. 
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m Send a B/W or 4C glossy photo. 


@ Include 13 lines of copy. 
(37 characters per line) 


@ Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 
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ELECTRONIC 


LEMO’s new cir- 
cular connector | 
catalog high- 
lights expanded 
shell and insert 
designs. Insert 
configurations 
are available in 
single, multi or 
mixed designs 
including signal, coaxial, triaxial, high 
voltage, fiber optic and fluidic/ 
pneumatic. Shell styles are available in 
standard chrome plated brass, 
anodized aluminum, plastic or 
Stainless steel. 


D LEM ine 


ELECTRONIC CONNECTORS 


P.O. Box 11488, Santa Rosa, CA 95406 


LEMO USA CIRCLE 410 


GaraprTi CxO 


“All of the C language routines you need to write 
an impressive scientific graphing program of 
your own. Highly Recommended." 

—PC Magazine 
Output Tek 4105, HPGL/2, 
3-D curves & surfaces color PostScript, PIC, GEM 
Shaded contour plots TIGA, DGIS, 8514, VGA 
Smith and 3-D bar Charts | “* Source code for full control 
'286-extender version Licensed for personal use 


Scientific Endeavors 
508 North Kentucky St., ay TN 37763 


=~ Linear, log, polar plots 


SCIENTIFIC ENDEAVORS 


Jango 


—m  ?he Compile 
Electronic Design Solution 


For FREE evaluation software 
and product specs, 


call 800 488-0680 


Tango, the leader in 
PC-based tools for: 


@ Schematic entry 

@ PCB layout and 
autorouting 

@ PLD design 

@ Simulation, timing 
verification and thermal 
reliability 

ACCEL Technologies, Inc. 

6825 Flanders Drive 

San Diego, CA 92121-2986 


Service 619 554-1000 
Fax 619 554-1019 


ACCEL TECHNOLOGY 


CIRCLE 414 


2 my, 


CIRCLE 409 


LOW COST 


INTERFACE 
CARDS FOR 
PC/XT/AT 


RS-485/422 Card (PC485A] $95/125 


© Serial Async. Communication up to 4,000ft; 2 or 4 wires; NS16450 UART 
Can be configured as COM1-COM4; Maximum Baud Rate S6KB 

© Flexible configuration options. RTS or DTR control of transmission direction 
@ Full/Half duplex operation. Supports hardware handshaking (RTS,CTS) 
© Dual drivers/receivers; Handles 64 devices; Compatible with most comm. S/W 
© High speed version (PC485AF) supports baud rates up to 256KB - $165 


Dual-Port RS-485/422[PC485B] $175 


‘© Two independent channels/UARTs; 2 or 4 wire operation; max. Baud S6KB 

© Dipswitch configurable as COM1-4 (IRQ2-7); On board terminator resistor 

© Optional version protected with TRANSZORBs (transient voltage supres- 
sors) and Poly Switches (auto reset electronic fuse) 


|TEEE-488 Card[PC488A/C] _$145/295 


@ Includes DOS Device Driver and sample Communication program in BASIC 

© Additional sample programs (source included) in C, Pascal & Assembly-$ 50 

@ Selectable IRQ (1-6), DMA channel I or 2; Up to four boards per computer 

© Compatible with most IEEE-488 Software packages for IBM-PC 

© 1/0 Addresses and Control registers compatible with NI’s GPIB-PCIIA 

© PC488C card version with Built-In Bus Analyzer hardware and software 
(Allows Real Time 488 Bus Data Capture in background operation mode.) 


Digital 1/0 & Counter[PCL720] $175 


‘e 32 Digital Input & Output channels; Output: sink 24mA/source 15mA 

© Timer/ Counter (8253 chip); Selectable Clock Sources (2MHz, 1MHz, 

500KHz, 250KHz) Breadboard area 
MC/ VISA / AMEX 


All prices are U.S. list only. 


750 N. PASTORIA AVE., SUNNYVALE, CA, 94086 USA 
et: (408) 730-5511 Fax: (408) 730-5521 


NINN 


| i 


NEW SCHEMATIC “AND PCB SOFTWARE 
With support for extended and expanded memory, 
HiWIRE Il can handle your most demanding schematic 
and PCB designs quickly and easily. The unique HiWIRE 
editor allows you to display and edit schematics and 
PCBs simultaneously, using the same commands for 
each. HiWIRE |I is $995, and is quaranteed. 


WINTEK CORPORATION, 
1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 


WINTEK CORPORATION CIRCLE 404 


Simulation 


* Model 


Libraries 


Futty Intecraten, Easy To use, ANALOG Circuit 
SimucaTion Environment, From One Venpor, FEATuRING: 
A powerful SPICE simulator performing AC, DC, and Transient, 
analyses, extensive modei libraries, schematic entry, graphical 

waveform processing, and report quality printouts. 


INTUSOFT CIRCLE 418 
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SPDT switches with built-in driver 
ABSORPTIVE or REFLECTIVE dc to 5GHz 


SPECIFICATIONS (typ) 


Truly incredible...superfast 3nsec GaAs SPDT reflective or absorptive 
switches with built-in driver, available in pc plug-in or SMA connector models, 
from only $19.95. So why bother designing and building a driver interface to 
further complicate your subsystem and take added space when you can 
specify Mini-Circuits’ latest innovative integrated components? 

Check the outstanding performance of these units...high isolation, 
excellent return loss (even in the “off” state for absorptive models) and 3-sigma 
guaranteed unit-to-unit repeatability for insertion loss. These rugged devices 
operate over a -55° to +100°C span. Plug-in models are 
housed in a tiny plastic case and are available in tape- mie 
and-reel format (1500 units max, 24mm). All models ie 
are available for immediate delivery with a one-year Me ek 
guarantee “s 


fin an ae ew ways 
tting higher standart 


[IMini- Circuits 


Sw. Spd 


Absorptive SPDT | 


YSWA-2-50DR 
ZYSWA-2-50DR 
requency dc- 500- 2000 
(MHz) 500 2000 5000 
ns. Loss (dB) 11 1.4 1.9 | 
solation (dB) 42 31 20 
1dB Comp. (dBm) 18 20) 2a 
RF Le ea (max dBm) 20 
1 2s: 135° 4 
30 30 30 


(nsec) 3 


YSWA-2 2 )-50DR (pin) 23.95 
ZYSWA-2-50DR (SMA) 69.95 


Reflective SPDT 
YSW-2-50DR 
ZYSW-2-50DR 

ac 900 

500 200( i 

0.9 1.3 1.4 

50 40 28 


YSW-2-50DR (pin) 19.95 
ZYSW 
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2-50DR (SMA) 59.95 


No. 


VSUPPLY 


REQUIRED 


P-Channel Drop 
Too High. 


The new LT C1155 is a dual, high- 
side MOSFET driver designed 
specifically for battery operated 
applications such as laptop 
computers and hand-held instru- 
mentation. By producing a gate 
voltage higher than the power 
supply rail, the LTC1155 facilitates 
the use of low cost, N-Channel 
MOSFETs instead of larger, more 
expensive P-Channel parts. It 
delivers up to 12V of gate drive 
from a 5V supply. And both chan- 
nels of the driver include inde- 
pendent short circuit protection. 
Gate voltage is generated 
in a unique on-chip voltage mul- 
tiplier that requires no external 
parts! The quiescent current 


Y 


« NO EXTERWAL PARTS 

« SPACE SAVING SO-?RG(DUA) 

© SHORT CIRCLLIT KYOTECTTOU 

* SUA OFE SOMA OW 

* DRIVES LOW COST W)-CKAIINEL 
MOSFETS (M0 HEATSINKS) 

¢ LO6/C INTERFACE 


* CAN UE FOR 21YV 


LI WY 


TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS. 


Lowest Drop 
High-Side Switch. 


drops to 8uA when both TTL 
and CMOS compatible inputs are 
switched to OFF. A time delay 
can also be added to prevent false 
triggering on high in-rush loads. 
Operating supply voltage 
range extends from 4.5V to 18V. 
The LTC1155 is available now in 
8-pin SO or 8-pin DIP. A quad 
version, the LTC1156, is also avail- 
able. Prices for 100 piece quanti- 


. ties are $3.20 for the LTC1155 


SO-8 package and $5.35 for the 
LTC1156 16-pin SO part. For 
details, contact Linear Technology 
Corporation, 1630 McCarthy 
Blvd., Milpitas, CA 95035 / 408- 
432-1900. For literature only call 
800-637-5545. 
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